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REPORT. 


TO THE RIGHT HONOURABLE HENRY CHAPLIN, M.P., 
PRESIDENT OF THE LOCAL GOVERNMENT BOARD. 


SIR, 
| I BeG leave herewith to submit to you, for presentation 
to Parliament, my report on the proceedings of your Medical 
Department during the year 1896-97. 


l—Administrative Relations of the Medical 
; Department. 


1. VACCINATION AND PUBLIC VACCINATION, 


In Appendix A., No. 1, will be found a summary of vaccina- 
tion officers’ returns, which relates to the condition as regards 
vaccination, on the 3ist of January 1896, of 889,944 children 
whose births were returned to the Board as having been 
registered during the year 1894. Of these, 89,726, or 10°1 per 
cent., died before being vaccinated; 3,032, or 0°3 per cent., 
were certified to be “insusceptible ” of vaccination;.29 had 
contracted small-pox before vaccination; 14,896, or 1'7 per 
cent., had their vaccination postponed under. medical certificate ; 
156,135, or 17° 5 per cent., could not be traced; and 626,126, 
or 70°4: per cent., were registered as having been successfully 
vaccinated. Both in the metropolis and in the provinces of 
England and Wales, the per-centage of births not finally 
accounted for as regards vaccination was higher for 1894 than 
it had been in any year since these returns commenced. It was 


20°6 in the metropolis as contrasted with 5-7, the lowest per-. 


centage recorded, namely, that for 1881; and it was 19°0 in 
the rest of England as contrasted with 3°8, the lowest per- 
centage recorded, namely, that for 1875. 


During 1896, the number of unions inspected for the purposes 

of public vaccination was 299, ‘These inspections involved 
1,486 vaccination districts, and in 1,073 instances the work of 
the public vaccinators was reported to have been so carried out 
as to merit special award being made to the officers concerned. 
- See Appendix A., No, 2. 
On March 31st, 1896, the Board, by order, appointed George 
Shepley Page, L.R.C.S., L.R.C.P., to be a teacher and examiner 
at the Educational Station in Bristol, in succession to the late 
Henry Lawrence, M.R.C.S., L.R.C.P.; on June 5th, 1896, Francis 
Cadell, M.B., F.R.C.S., was similarly appointed to a new Educa- 
tional Station which was established in Edinburgh to meet the 
increasing demands of the medical school in that city; and on 
November 13th, 1896, R. H. Henderson, M.B., was appointed to 
a like post in Glasgow, in succession to the late Hugh 
Thomson, M.D. 
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During 1896, humanised lymph was issued from the National 
Vaccine Kistablishment in 6,289 capillary tubes ; and calf lymph 
was sent out on 13,196 ivory points and in 91 capillary tubes. 
(Appendix A., No. 3.) 

Atthe Animal Vaccine Station, vaccination was, as is. the 
custom there, performed direct from calf to arm. (Appendix A., 
No. 4.) In the case cf 5,810 primary vaccinations of persons 
who returned for inspection, the insertion-success ranged, in the 
hands of the several operators, from 90°53 to 98°58 per cent., 
and no case of insusceptibility wasmet with. Indeed, the Board 
now have record of 101,487 consecutive primary vaccinations 
performed by their own officers, among which no single instance 
of insusceptibility has been found. As already stated, 3,032 
medical certificates of insusceptibility were granted in different 
parts of England and Wales, as regards children whose births 
were registered in the single year 1894, this year being the latest 
for which complete information on the subject isas yet available.. 


In my last annual report I referred to the fact that although 
the final report of the Royal Commission on Vaccination, 
appointed on May 29th, 1889, had been received by the Board, 
a large amount of the evidence on which that report is based 
still remained to be issued. But, immediately on the issue of 
the report in September 1896, you decided not to await the 
complete issue of the evidence before taking that report into 
consideration, espécially as regards such matters as might be 
dealt with by the Board apart from the question of fresh 


legislation. ‘The result has been the issue {by the Board of 


amended instructions to public vaccinators ; and the institution 
of an inquiry in certain cities on the Continent of Europe, as 
to the procedures adopted in the preparation, storage, and 
distribution of calf lymph, especially in its glycerinated form. 


The amended instructions referred to were embodied in an 
Order dated 7th January 1897; and their issue had for its main 
object to indicate to public vaccinators that in the production of 
satisfactory results by the use of stored calf lymph they would 
stand in no different position, as regards the Board’s approval of 
their work, than they formerly had done when producing 
similar results under the system which encouraged vaccination 
with fresh lymph direct from arm to arm. This Order, together 
with the new instructions, will be found in Appendix A., No. 5. 


Under your instructions, the inquiry into the procedures 
involved in the preparation of glycerinated calf lymph, and 
generally into the distribution of vaccine lymph derived from 
the calf, was undertaken by Dr. Monckton Copeman and myself, 
and visits for this purpose were made to Paris, Brussels, Berlin, 
Dresden, Cologne, and Geneva. I have already submitted to 
you in separate form our joint report on this subject, together 
with an introduction by myself; and the papers in question are 
reproduced in Appendix A., No. 6, of this volume. 
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2. OTHER ADMINISTRATIVE BUSINESS OF THE MEDICAL 
DEPARTMENT. 


During the year 1896 a considerable number of conferences 
haye been held at the office with local authorities and their 
officers in relation to such matters as the preparation and appli- 
cation of byelaws, the selection of sites for hospitals for infectious 
diseases, and the planning and construction of such hospitals. 
In the cases of Cheshunt, Deal, Folkestone, and St. Albans, it 
was deemed necessary that conferences as to local byelaws 
should be held in the districts concerned, Medical inspectors have 
also held local inquiries as to such matters as the formation of 
joint hespital districts, and the suitability of hospital sites or 
buildings in connexion with loans which it was desired to raise, 
in the following cases :—Aston Manor, Belper (Joint); Birken- 
head; Birstall, Birkenshaw, and Drighlngton (Joint); Blaby 
Rural and Wigston Magna Urban (Joint), Braintree Urban and 
Rural (Joint), Bridport, Bristol, Bucklow (Joint); Burnley 
(Joint), Conway (Joint), Coventry, Enfield, Farnham Rural, 
Folkestone, Gloucester, Goole ; Guildford, and Godalming (Joint) ; 
Halstead, Hanwell (Joint), Hastings Urban, Hastings Rural, 
Hertford and Ware (Joint); Ilford; Keighley and Bingley 
(Joint), Lanchester (Joint), Leicester; Lewes Urban and Rural 
(Joint), Newcastle-on-Tyne, Paignton, Radcliffe, Richmond, 
Surrey (Joint), St. Helen’s (Lanes), Sittingbourne and Milton 
(Joint), Southampton, Southgate, Stroud (Joint), Swindon 
(Joint—proposed purchase of hospital by County Council for 
Wiltshire), Thanet, Isle of (Joint), Tiverton (Joint), Tunbridge 
Wells, Uxbridge (Joint), Waterloo and Seaforth (Joint), Wath 
and North Rotherham (Joint), West Molesey, Whitchurch 
Rural, Wimbledon ; Windermere and Bowness (Joint), Worcester, 
and Worcestershire County Council (Malvern hospital com- 
mittee). Local inquiry was instituted into appeals made by 
local authorities against the inclusion of their districts within 
hospital schemes formulated by county councils in the cases 
of the Cowbridge Urban, Fylde Rural, Halesowen Rural, 
Pontardawe Rural, Upton-on-Severn Rural, and Wight, Isle of, 
Rural District Councils. 

And farther, local investigation was made by medical 
inspectors in connexion with proposals to raise loans as to the 
provision of a coroners’ court, a mortuary, and a disinfecting 
station at Limehouse; of a building to serve as a reception 
house for persons in Southwark whose dwellings were under- 
going disinfection ; and of a disinfecting apparatus at Ilfracombe. 

Inquiries were also made, with a view of determining how 
far it was necessary for the Board to issue Orders in reference 
to requiring local authorities to carry out public scavenging 
within the terms of section 42 of the Public Health Act, 1875, 
in the cases of Atherstone (Rural), Bakewell, Caterham and 
Oxted (Godstone Rural District), East Westmorland (Rural), 
Gildersome, Hemsworth (R ural), Leadgate, Pokesdown, 
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ta Detailed investigations were also nade by medical inspectors 

into the occurrence of outbreaks of disease and into the 
efficiency of local sanitary administration in reference to the 
causation and prevention of the diseases concerned. (Appendix 
A., No. 7.) Reports on these investigations having been sub- 
mitted to the Board, they were, in most cases, issued to the 
authorities of the districts involved. Thus, prevalences or 
occurrences of enteric fever were inquired into at Bicester 
(Oxon) by Dr. Thomson; at Chichester by Dr. Bulstrode; at 
Hucknall Torkard (Notts), and at Mogeerhanger and Chalton 
(Beds) by Dr. Buchanan; and at Kessingland (Suffolk), at 
Middlesbrough, at Penrhynside (Carnarvon), and at Southend 
by Dr. Bruce Low. Enteric fever associated with diphtheria, 
formed the subject of inquiry at Chelmsford by Dr. Reece; 
an occurrence of the same two diseases and of measles was 
investigated at Lowestoft by Dr. Copeman; outbreaks of 
diphtheria came under investigation at Fulbeck (Notts) by 
Dr. Wheaton; at Gillingham (Kent), and at Ludgvan (Corn- 
wall), by Dr. Sweeting; at Hatley Cockayne (Beds), by Dr. 
Buchanan ; and also at Holywell (Flint), and at Huntingfield 
and Halesworth (Suffolk), by Dr. Mivart. Reports were made 
to the Board on inquiries into suspected bubonic plague in the 
port of London, by Dr. Buchanan; on the water supply. of 
Long Buckby in Northamptonshire, by Dr. Bruce Low; on an 
occurrence of meat poisoning at Mansfield and its vicinity, by 
Dr. Buchanan ; and on allegations affecting the administration 
of a hospital for infectious diseases belonging to the Sevenoaks 
Urban Council, by Dr. Bruce Low. Some of these reports are 
reproduced in Appendix A. to this volume. To these I now 
refer somewhat more in detail. 


ae vag In Appendix A., No. 8, will be found a report by Dr. Theodore 
Thomson on an outbreak of enteric fever in the small market 
town of Bicester. The town, which has some 3,000 inhabitants, 
had for years past exhibited a “fever” death-rate in excess of 
that which obtained throughout England and Wales as a whole, 
and 56 attacks are known to have taken place therein 1890. A 
few attacks and one death from enteric fever were recorded 
between May and August 1895 ; five “suspected” cases were found 
to have occurred in September ; and between the end of October 
and the middle of November a substantial outbreak of 28 well- 
marked cases took place. ‘The disease was, as had also been the 
case in 1890, all but limited to the northern end of the town ; 
and in 90 per cent. of the cases in this outbreak, those attacked 
were ascertained to have used water from the Crockwell spring. 
Indeed, the only attacks which took place outside the infected 
area to the north of the town occurred in persons who sent for 
this water from a distance, owing to its local reputation. When 
the surroundings of the Crockwell spring came to be investigated, 
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it was found to be in close proximity to the junction of two of 
the public sewers, the junction having been so contrived as to 
ensure free leakage of their contents into the surrounding soil. 
The spring was closed on October 25th. But the disease con- 
tinued, and a second batch of cases took place in the fortnight 
ending December 7th. These cases were 10 in number; and of 
these 10, seven resorted to the Plough Terrace well, whilst 
two of the remaining three had opportunities of contracting 
the disease from antecedent cases. This Plough Terrace well 
was in a yard within the comparatively small limits of the 
infected area; and it was in dangerous proximity to sources 
of gross pollution. It was closed on December 2nd. No 
further attacks took place until the week ending December 
21st, but between then and January 4th, 1896, another batch 
of 11 cases occurred within the same area of the town. This 
time seven of those attacked were found to be consumers of 
water from Wocdcock’s well, into which the contents of a drain 
were seen to be leaking freely. Woodcock’s well was closed on 
January 3rd, but between then and the 17th, two more persons 
who used it had fallen sick of enteric fever. After this, seven 
more attacks took place at intervals up to the end of March, five 
of them occurring in houses supplied from a spring which, besides 
other means of pollution, was found to be situated within 30 feet 
of a sewer known sometime back to have been silted up, and 
leaking at many points. 

In recording this story, Dr. Thomson is able to eliminate, as 
eauses of the outbreak, the numerous other unhealthy conditions 
of Bicester, and also its milk supply; for all these applied 
equally to the whole town. The localisation of the disease could 
only be accounted for by the use of the local wells and springs 
referred to; the water from which, being derived from porous 
and fissured strata which were at all times liable to soakage of 
filth, served from time to time as a vehicle for distributing the 
specific filth derived from the excreta of enteric fever. 

It must not be assumed that the danger of thus suffering 
water-bearing strata to become polluted, and of allowing them to 
continue to serve as a source of water supply for a community 
involved a risk of which the local sanitary authority were in 
ignorance. Far from it. After the outbreak of 1890, their 
Medical Officer of Health reported to them that “a safe water 
“ supply for the district is essential”; and a resolution was at 
once passed to carry out the recommendation. But in the 
meantime the fever had abated; and Dr. Thomson reported in 
May 1896 that the same subject was then, after an interval of 
about six years, once again in the stage of discussions and 
resolutions. 

Unfortunately, Bicester is not alone amongst old market and 
other towns which stand upon a soil the surface of which has 
been inhabited for many years, and the interstices of which 
whilst serving, in one and another way, to receive the percola- 
tions of neighbouring filth, also furnish the domestic water 
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supply. A seeming impunity often attaches to long maintained 
neglect of this sort; but the introduction of a specific poison 
into a soil thus polluted has often served to show, as at Bicester, 
how grave a danger there is in first ignoring the risk involved, 
and then in putting off the remedy. 

The city of Chichester, with a population now estimated at 
about 10,800, has long had an unfavourable reputation with 
regard to enteric fever. The late Dr. Seaton, before his appoint- 
ment as Medical Officer to the Board, reported in 1865 to the effeet 
that diseases such as “ gastric, enteric, or typhoid fever are never 
“ long absent, and sometimes considerably prevail in this city ”; 
and he specified certain localities where the disease tended both 
to prevail and constantly to recur. The city was further 
inspected on behalf of the Board by Dr. Hubert Airy in 1879 
on account of enteric fever which, at that date, was mainly 
being distributed through the agency of infected milk. During 
the 20 years 1871-90, the death-rate from enteric fever and 
continued fever in Chichester has been far in excess of that 
prevailing in the county of Sussex as a whole, or in England 
and Wales. When, therefvre, the Board received information in 
the autumn of 1896 of a fresh prevalence of the disease, Dr. 
Bulstrode was instructed to inquire into the circumstances under 
which it had arisen, and his report is contained in Appendix A.., 
Ne. 2 

According to ‘that report 111 cases of fever were notified 
in Chichester between April and September 1896, the bulk 
ofj the attacks taking place in July and August. In _ all, 
76 houses were invaded ; with four exceptions they were all 
situated outside the city walls; and most of the streets and 
areas in which the disease occurred were the same as those 
which had been attacked when Dr. Seaton reported on the city 
30 years ago. Indeed, to quote Dr. Bulstrode, “the localities 
“ mainly invaded during 1896 were those which have been 
“ repeatedly invaded in former years.’ No explanation of this 
fever prevalence could be found in one or other of the conditions 
with which the causation or spread of the disease is now 
more commonly identified. Many of the houses in Chichester 
are still provided with privy-pits and cesspools situated within 
their curtilage; in the case of many more, however, the drains 
have been connected with a recently constructed system of 
sewers, and this system, in the minds of some persons, was 
concerned with the fever prevalence. But of the 76 invaded 
houses 50 were “undrained,’ and only 26 were “ drained,” 
whilst of the 682 houses inside the city walls only one 
“drained” house was invaded. It became clear that milk 
had, on this occasion, not served as a vehicle of the infection. 
So also the conditions of water supply failed to explain the 
localisation or the distribution of the disease. Out of a total of 
2,722 houses in the city, 1,893 were supplied by the Waterworks 
Company from a well sunk into the chalk marl and chalk, and 
37 only of the 76 invaded houses received this water ; whereas 
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of the remaining 1,329 houses deriving their water from local 
wells 89 were invaded. Whilst no suspicion could attach to the 
water from the Company’s well, the local wells were found to be 
sunk amidst privy-pits and cesspools, and yet the incidence of 
the fever on one class of house was practically the same as on 
the other, namely, 2°6 per cent. on the houses receiving the 
Company’s water, and 2°9 per cent. on the houses supplied by 
private wells. There remained, however, the fact that, with 
all the changes and improvements which Chichester has under- 
gone during the last 30 years, the condition of the soil has 
remained persistently foul. Privies and cesspools have all along 
contributed by soakage to infiltrate a gravelly superficial soil 
with filth; even where, under the new system of drainage, these 
filth receptacles have become disused, they have, in not a few 
instances, been simply filled up, instead of being cleaned out ; and 
to quote Dr. Bulstrode, “it would seem that the whole gravel 
“ upon which Chichester is built is riddled with them.” When, 
therefore, in May and June 1896, a few cases of enteric fever 
cropped up in one and another of these notoriously insanitary 
areas outside the city walls, where enteric fever had often pre- 
vailed before, a steady diffusion of the disease soon setin. Indeed, 
this prevalence of fever presents several points which are of 
especial interest at the present time. It goes to show that 
enteric fever, though mainly distributed in epidemic form by 
means of water or of milk, is by no means always a “ water- 
borne” disease; and it raises anew the question as to how far 
recurring prevalences of enteric fever in one town or spot can be 
due to the persistence in more or less active form in certain 
soils of the organism of that disease. This question has, for 
some time past, been deemed in the Medical Department to be 
one deserving of more careful study than had hitherto been 
bestowed upon it; and hence I sought your sanction last year 
to’an initial investigation into this subject, and I am now able 
in Appendix B., No. 2, to submit a first report by Dr. Sidney 
Martin on his studies as to the behaviour of the typhoid bacillus 
in one and another soil, including soils sent by Dr. Bulstrode, 
from “fever areas” in Chichester. I shall, further on, refer to 
some important facts which Dr. Martin has already ascertained. 

Bearing upon the question of the persistence and the periodic 
recurrence of enteric fever in certain areas of England and 
Wales, Dr. Bulstrode prepared, in connexion with his inquiry 
at Chichester, a chart and three maps which may usefully serve 
to indicate that whilst enteric fever has been undergoing 
enormous diminution in this country, the areas of both its 
maximum and its minimum incidences have remained practi- 
cally the same during the 20 years 1571-90, which have 
witnessed such great improvements in the sanitary circumstances 
of our towns and villages. 

The chart and maps which follow immediately on Appendix A., 
No. 9, relate to deaths registered as due to enteric fever and 
continued fever. The chart shows, amongst other things, that 
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whereas this fever death-rate in England and Wales was 43 per 
100,000 living during the decennium 1871-80, it had fallen to 
nearly half, namely, 22 per 100,000, during the decennium 
1851-90. 

The rate of 43 for the first decennium dealt with was made 
up of mortalities for different registration counties, ranging, per 
100,000, from 73 in Durham, 59 in the West Riding of York- 
sbire, 58 in South Wales, and 50 and upwards for the other 
Ridings of Yorkshire, La ancashire, Nottinghamshire, and North- 
umberland on the one hand, down to an average of 25 for the 
combined counties of Surrey, Dorset, and Sussex on the other 
hand. In the second decennium Durham still occupied the 
position of unenviable precedence; next followed the other 
counties which exhibited excess of death from this cause 
during 1871-80, the West Riding. of Yorkshire, however, 
taking the eighth instead of the second place. On the other 
hand, the counties of Surrey, Dorset, and Sussex, in com- 
bination, still held one of the lowest places in the scale of this 
fever mortality, but had been surpassed in the matter of a ‘small 
death-rate by Rutland, Bedfordshire, and Herefordshire. 

Comparison between Maps No. I and No. 2 shows the dimu- 
nition referred to in a very striking manner. In Map No.1, 
relating to 1871-80, the rates on different counties are indicated 
by five sets of colour; in Map No, 2, relating to 1881-90, 
only two of these colours remain, the three which have 
altogether disappeared being those indicating the higher rates 
of death. In Map No. 3 comparison is made of the different 
death-rates from enteric and continued fever in English regis- 
tration counties during 1881-90. 

These facts go to indicate the need for systematic study of 
a question which has yradually come to acquire considerable 
importance, and which may be put thus :—What are the local 
conditions by reason of which certain areas, whether registration 
counties, towns, or villages, have, for at least a generation, 
become identified with such persistence or periodic recru- 
descence of enteric fever, as has continued to secure for them 
death rates from that disease in excess of other districts, with 
some at least of which they may not unfairly be compared ? 

Already there are indications which serve to show that 
whilst much of tbe diminution in enteric fever has gone hand- 
in-hand with the abandonment of water services whichs being 
subject to receive specific pollution, served for wide diffusions 
and sudden outbursts of enteric fever,—much of the persistent 
prevalence of that disease is associated with those systems for 
the disposal of excreta, and refuse which still find favour in 
certain parts of this country, and which inevitably involve 
organic pollution of the soil. But the subject calls for much 
more study, both in its practical and scientific aspects; and 
this the more so since diminution, for the country as a whole, 
in the death-rate of this typically preventable disease would 
seem to be coming to a standstill. 
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In Appendix A., No. 10, will be found a report by Dr. 

Sweeting on a prevalence of diphtheria in the Gillingham 
urban district. The report is reproduced with a view of 
‘drawing attention to the circumstances which should govern 
the action of a medical officer of health in restricting attendances 
at elementary schools with a view of preventing the sprea] of 
disease. Under Article 88 of the Code of Regulations issued 
by the Lords of the Committee of Council on Education 1t is 
laid down that: *«:The managers must at once comply with any 
“ notice of the sanitary authority of the district in which the 
“ school is situated, or any two members thereof, acting on the 
advice of the medical officer of health, requirmg them for a 
specified time, with a view to preventing the spread of disease, 
“« or any danger to health likely to arise from the condition of 
the school, either to close the school or to exclude any scholars 
from attendance, but after complying they may appeal to the 
department if they consider the notice to be unreasonable.” 
It is also prescribed in Article 83 (qa) that: “Ti a school has 
been closed during the year under medical authority, or for 
any unavoidable cause, a corresponding reduction is made 
from the number of meetings” required. And further, it is 
provided in Article 101, that where the Education Department 
“ are satisfied that by reason of a notice of the sanitary authority 
under Article 88 . . . . . . the average attendance 
has been diminished, and that consequently a loss of annual 
erant would, but for this article, be incurred, the department 
« have power to make a special grant not ex ceeding the amount 
“ of such loss in addition to the ordinary grant.” 

Complaints relating to this subject not infrequently come 
under the notice of the Board. They are mostly cf one or other 
of two sorts. In the first place complaint is made that the 
advice of the medics! officer of health as to the closure of a 
school or as to the exclusion from school of children from 
particular houses or localities has been disregarded by the school 
managers acting as education authority; and, in the second 
place, education authorities who have complied with the advice 
of the medical officer cf health in this matter, complain that 
they have found themselves debarred from a special grant, to 
make up for the diminution of their average attendance, by 
reason of the fact that the form in which the advice or instruc- 
tion as to restricting the school attendances had been given, 
Was not in accordance with the provisions of the Education 
Code. Dr. Sweeting’s report is typical of the circumstances 
which give rise to such complaints, and it shows the difficulties 
in which a medical officer of health may be placed by reason of 
his taking action other than that which is laid down in the 
Code. 

Several schools came in question in Gillingham, but I propose 
in the main to limit my comments to the Byron Road Board 
School under the administration of the Gillingham and Grange 
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Mspican School Board. That school was first closed for a period of a 
Rrroee. fortnight from June 2nd as the result of a verbal intimation by 
a5 the medical officer of health to the chairman of the School 
Board; this action being adopted owing to a special incidence 
of diphtheria on the children attending it. Before the expira- 
tion of a fortnight the medical officer of health attended a 
meeting of the School Board, and later on he had an interview 
with the clerk to that board, as the result of which it is alleged 
that he declined to assent to the re-opening of the school, but 
expressed a hope that school operations might be resumed on 
July 6th. But on June 25th, the School Board met and passed 
a resolution in which they set out that they had received no 
additional report from the medical officer of health, and that 
they considered “the further closing to be unreasonable”; a 
resolution which was locally held to amount to a “vote of 
censure” on that officer. ‘This so-called vote of censure was 
however rescinded at a special meeting on July 3rd; and, as 
matter of fact, the school did remain closed until July 6th. 
Three days afterwards the School Board, at their ordinary 
meeting on July 9th, ordered a letter to be sent to the 
Gillingham Urban District Council asking that council to 
furnish the School Board with lists of children suffering from 
infectious disease, so that steps might be taken to exclude them 

from school. 

It will thus be seen that no notice was at any time issued by 
the district council, acting as a sanitary authority, or by any 
two of their members, acting on the advice of the medical 
officer of health, as to the closing of the Byron Road School: 
and that the medical officer of health, in taking upon himself to 
deal officially and in person with the chairman and clerk of the 
school board, as to restrictions on school attendances, laid 
himself open to have his personal relations with the school 
board discussed, and to have his action criticised adversely by 
members of that body, who were presumably not aware of the 
medical considerations by which his advice was governed. So 
also, the fact of the medical officer of health having thus placed 
himself in these personal and official relations with the officials 
of the school board naturally led that board to assume that 
they had a right to be supplied with information in his 
possession, and which they regarded as helpful or necessary to 
them in the performance of their duties in relation to elementary 
education. And not only so, but since no closure of the school 
was effected, by reason of a definite notice such as is indicated 
in Articles 88 and 101 of the Code, the managers ran consider- 
able risk, in having acted solely on the personal advice of 
the health officer, of incurring loss in the amount of their 
annual grant. 

It cannot be too clearly understood that it is. the local. 
sanitary authority, and not the medical officer of health, who ~ 
can require the managers to restrict attendances at elementary ~ 
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schools by way of closure or exclusion of particular scholars ; 
that the official duty of the medical officer of health is in this 
matter limited to that of tendering advice to the sanitary 
authority ; and that an order issued by the sanitary authority 
as to either one or other measure of restriction must be for a 
specified time. With a view of indicating more cleary the 
attitude to be adopted by medical officers of health in this matter, 
the memorandum dealing with this subject, which has for some 
years past been issued by the Board, has, after consultation with 
the Education Department, been revised, and the re-issue will 
be found in Appendix A., No. 15. 

An outbreak of illness which occurred in and around the 
borough of Mansfield in February, 1896, and which was referred 
to the consumption of a particular “ potted meat,” sold locally on 
February 12th, and on three following days, is reported on in 
Appendix A., No. 11. Dr. G. 8. Buchanan, who was instructed 
to inquire into this outbreak, found that the sample of “ potted 
meat” in question had been in almost all cases poisonous to 
persons consuming it. Of a total of 279 such persons as many 
as 265 were attacked. ‘T’he induced illness had a character 
similar to that which has been observed in other outbreaks of 
“food poisoning.” After a period of latency which varied in 
different individuals from 5 hours to 48 hours, the consumers of 
this “potted meat” suffered from acute stomach and bowel dis- 
turbance, accompanied in many instances by fever and by sundry 
nervous symptoms. The illness of particular individuais lasted 
only two or three days, but in many persons its duration was 
a week or more. Happily no deaths occurred. 

The implicated “potted meat,” about 1 cwt., had been pre- 
pared on February 11th by a Mansfield butcher. The principal 
ingredients seem to have been beef and pork, which apparently 
were not in themselves unwholesome. These materials were 
first cooked with water in a boiler; and it is believed they 
were actually boiled. After cooling, they were minced and 
otherwise “made up.” The produce was coloured with a red 
pigment, a coal tar product which by itself would seem to 
have been innocuous. After reviewing the facts which he was 
able to obtain with regard to the manufacture of this “potted 
meat,” Dr. Buchanan found reason to believe that some dele- 
terious agent had gained access to the material subsequent to 
cooking, and in the course of “making up.’ Now the clinical 
characters of the induced illness did not warrant the assump- 
tion that this deleterious agent had been any mineral poison ; 
the facts on the other hand were consistent with the “ potted 
meat” having contained certain micro-organisms capable of 
elaborating poisonous products, either in the material before 
it reached the consumer, or in the human alimentary tract when 
introduced there along with the potted meat. Dr. Buchanan 
failed to trace any mineral poison to the preparation, and also 
he failed to obtain evidence of the addition, purposely or 

B 97569, | b 


MEDICAL 
OFFICER’S 
REPORT, 


—— 


MEAT 
POISONING AT 
MANSFIELD, 


MEDICAL 
OFFICER’S 
REPORT. 


————t 


BuBOoNIC 
PLAGUE. 


XVlll 


accidentally, of any single compromising ingredient likely to 
contain noxious microbes. He found, however, that the pre- 
paration of this Mansfield “ potted meat,” like that of certain 
meat stuffs which have been responsible for other and similar 
outbreaks of poisoning, had been attended by conspicuous lack 
of cleanliness. Thus, the whole manufacture was carried out in 
a room which formed the habitual pig slaughter-house of the 
butcher’s establishment. In this room it was customary for 
carcases of pigs to be scraped and washed over boilers which at 
other times were used for cooking meat for potting and similar 
food compounds; receptacles and utensils used for the prepara- 
tion and storage of the “ potted meat” were dirty; and certain 
of these utensils were employed in the dressing of carcases as 
well as in the manufacture of cooked meat. Such uncleanly 
conditions as these appear to have afforded opportunities of con- 
tamination with diverse matters which may be considered likely 
to convey microbes capable of imparting a poisonous property 
to the preparation. 

Certain specimens of the “ potted meat,” which, however, could 
not be procured until several days after its manufacture, were 
submitted to Dr. Klein for bacteriological examination. Dr. 
Klein did not find in these specimens any microbe, possessing 
specifically infective properties, such as he had _ previously 
demonstrated in other food materials which had been similarly 
poisonous. The samples proved indeed to contain, almost 
exclusively, and in remarkable abundance, two common 
saprophytic microbes: bacillus coli and bacillus proteus. So 
exceptional was the number of these organisms present in the 
specimens that Dr. Klein has been led to consider the question 
whether, in the circumstances, the poisonous properties of this 
“potted meat” might not have resulted from mere abundance 
and extra activity of these reputedly harmless microbes. 

Amongst the papers which I submit in Appendix A., is a report, 
No. 12, on an inquiry by Dr. G. S. Buchanan as to one or 
more cases suspected to be bubonic plague which occurred in the 
port of London in the autumn of 1896. The immediate cause 
of Dr. Buchanan’s inquiry was the occurrence of a case of illness 
which terminated fatally in the Branch Seamen’s Hospital; the 
patient being a Goanese “ knifeman,” or steward’s helper, who 
joimed a steamship at Bombay on August 20th. This steamship, 
which reached one of the docks in the port of London on 
September llth, carried 199 hands, 119 passengers, and a 
general cargo. The patient sickened, as nearly as could be 
ascertamed, on or about September 26th; on September 29th 
he became seriously ill, and was removed to hospital with 
gradually developing symptoms strongly suspicious of bubonic 
plague; and he died on October 3rd. Specimens of material 
from the enlarged glands in the right groin were examined at 
the British Institute of Preventive Medicine, and the bacillus of 
bubonic plague was isolated and cultivated. A subculture 


KIX 


having been courteously supplied to me, it was examined for the 
Board by Dz. Klein, who reported that it coincided in every 
. respect with the typical plague bacillus. See Appendix B., No. 7. 

During inquiry into this case, the occurrence of a previous 
fatal attack of illness in another Goanese “ knifeman ” on board 
the same steamship was heard of, the patient having been dis- 
covered, after a few days of minor sickness, to be seriously ill on 
September 27th, immediately antecedent to the onset of definite 
- symptoms in his colleague. He died on board ship the same day, 
and the clinical features of his malady were ascertained to have 
closely resembled those of his fellow-countryman. 


So far as can be judged, the onset of the more definite 
symptoms in these two cases occurred not less than 15 days 
after arrival of the steamship in dock, and they followed on a 
voyage during which no suspicious case of illness had occurred. 
The period of incubation of plague is commonly from three to 
six days; and even granting that it may exceptionally be 
prolonged to nine days, it would still be obvious that these 
two Goanese must have received their infection some time 
after they reached the port of London on September 11th. The 
source of this infection was made the subject of careful inquiry, 
and there seems but little doubt that it was conveyed by means 
of clothing or other personal belongings which had been stowed 
away in one or other of the men’s chests at Bombay, and not 
brought out until after arrival in dock. The bunks allotted to 
these two men were in juxtaposition ; only one other man, who 
remained well, occupying the same cabin. 


When this occurrence came under investigation it was further 
ascertained that a man employed as fireman on board another 
steamship had died within a few hours of admission into the 
Branch Seamen’s Hospital on September 19th; the steamship 
having reached the Thames from Calcutta on September 7th. 
In this case, also, fever with enlargement of the glands in the 
groin had been prominent symptoms. Beyond these facts, 
nothing confirmatory of the nature of the disease from which 
the man suffered could be elicited. But such partial history as 
was obtained seemed to indicate clearly that there was no 
connexion between this man’s illness and the attacks of the two 
Goanese stewards’ helpers on board the other vessel. 


Thus there occurred in the Thames port, in the autumn of 
1896, three fatal cases of disease having more or less close 
clinical resemblance to bubonic plague. In one of the cases there 
was definite bacteriological evidence that the disease was plague ; 
and in a second case occurring on board the same vessel, the 
circumstances fully justified the belief that the same disease was 
in question. The attack, which was first in point of date, took 
place, like the two previously referred to, in one of a crew 
recently arrived from India, and the limited information 
procurable concerning the patient shows the case, to say the 
least, to have been a suspicious one. 
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All three attacks took place at a somewhat significant period 
of English sanitary history, namely a few weeks after the 
passing of the Public Health Act, 1896, under which the last 
vestige of law relating to quarantine in the United Kingdom 
was repealed. The actual repeal, though enacted on August 7th, 
1896, did not come into operation until after the lapse of an 
interval of three months, namely, on November 9th, 1896 ; and 
under these circumstances plague nominally remained during 
September to be dealt with under the quarantine law. But, as had 
long been the case with regard to the few remaining quarantin- 
able diseases, the action necessary to the control of the infection 
was taken by the local sanitary authority ; in this case the Port 
of London Sanitary Authority. Directly Dr. Collingridge, the 
port medical officer of health, had suspicion of the existence of 
plague within the port district, every practicable measure as to 
cleansing and disinfection was taken as regards vessels, clothing, 
&e.; the crews on board ships lying in the docks were syste- 
matically inspected ; information as to the health of those who 
had left the particular ships for their homes was sought for; 
and, with the assistance of the medical officers of health, both 
for the county of London and for other districts riparian to the 
Thames, inquiries were instituted as to the existence of any 
other case or cases on shore or afloat in any way resembling 
plague. No such cases were heard of, and no spread of the 
disease took place. 

As already stated, the remaining quarantine laws of the 
United Kingdom were finally repealed in 1896 ; and the duty of 
dealing with the quarantinable diseases, yellow fever and plague, 
was definitely transferred to the Local Government Board and 
the local sanitary authorities. This necessitated the issue by the 
Board of Regulations made in pursuance of section 130 of the 
Public Health Act, 1875. Consequently the Board issued, on 
the 9th of November 1896, an Order relating to cholera, yellow 
fever, and plague, which embodied regulations adapted to all 
three diseases. A copy of this Order and of the regulations will 
be found in Appendix A., No. 18. 

Owing to the prevalence of cholera in a number of European 
and other states, the Board issued an Order, on August 5th, 
1893, forbidding the delivery overside, in any port or place in 
Enugland and Wales, of dirty bedding, or disused or filthy 
clothing, from certain foreign ports, except for the purposes of 
disinfection or destruction; and a further Interpreting Order, 
dealing with the same subject, was issued on September 138th, 
1893. Both these Orders were cancelled by the issue of a 
Rescinding Order, dated 21st December 1896, which is printed as 
Appendix A., No. 14. 

The returns of notified attacks of infectious diseases in sanitary 
districts, where the number of attacks can be compared with the 
deaths registered quarter by quarter from the corresponding 
causes, will be found in Appendix A., Nos. 16 and 16(a). For 
the sanitary districts comprised within the metropolis the same 
data are recorded also weekly. 


XX1 


JI.—Cholera Prevalences. 


I am able to report that during the year 1896-97, as in 
previous recent years, no case of cholera occurred in England 
and Wales. Four attacks that were locally deemed to be sus- 
picious were inquired into; but they were found not to be 
true cholera, and this opinion was confirmed as the result of 
bacteriological study. Seven vessels which were held to be 
“infected” with cholera, as that term is defined under the 
Board’s Order, reached English ports during the year. Pre- 
cautionary measures, including cleansing and disinfection, were 
adopted, and no recurrence of the disease took place. 

Russia was finally declared to be free from cholera on 
February 12th, 1896. In Egypt, the epidemic of cholera which 
followed on the importation of that disease in 1895, was main- 
tained throughout the greater part of 1896. The statistics of 
this epidemic are as yet incomplete; but between October 12th, 
1895, and October 31st, 1896, the number of cholera deaths 
recorded reached 18,105. 


Ill—Auxiliary Scientific Investigations. 


It is a proposition which long since commended itself to the 
epidemiologist in his capacity as a field-observer of the behaviour 
of epidemics, that the epidemicity of certain infectious diseases, 
more especially those the infection of which is apt to be water- 
borne, may be governed by conditions independent of the human 
subject. Again and again, for instance, the epidemiologist has 
found reason for suspecting that in earth or in water the 
microbes of cholera and of enteric fever are subject to conditions 
which at one time enhance, at another time destroy, their 
virulence and their ability for reproducing their kind. But 
speculation of this sort has hitherto obtained little encourage- 
ment from the labours of the bacteriologist ; there has rather 
been a discouragement, since, under laboratory conditions, the 
microbes of one and another disease have generally been found 
remarkably stable not only morphologically but pathogenically. 
Wherefore some recent observations of Dr. Klein in the course 
of his investigation—undertaken in connexion with the Board’s 
inquiry respecting “Oyster culture in relation to disease ”—of 
the ability of the oyster to serve as a multiplying ground for 
the living organised poison of one and another “ water-borne ” 
disease, are of the greater interest and importance. 

Dr. Klein noted that Koch’s cholera vibrio when added to 
sea water contained in tanks wherein oysters were experi- 
mentally stored for a greater or less number of days, was prone 
to morphological change. And further he discovered that in 
the interior of the oyster itself not only did Koch’s cholera 
vibrio become so quickly and profoundly modified as to be 
scarcely recognisable culturally and physiologically as the 
vibrio with which the experiment was started but also that 
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the descendants of the modified vibrio inherited in all respects 
the features and qualities of their anomalous parent. 


In these circumstances it was determined that Dr. Klein 
should make further study in detail of Koch’s cholera vibrio 
under conditions, in water media, which had been found to 
modify that microbe in the sense above indicated; and that, 
conversely, he should seek to ascertain, by retrograde steps as 
it were, whether this profoundly modified micro-organism may 
not be made to revert again, as regards form, cultural behaviour, 
and virulence, to the condition of the true cholera vibrio from 
which in the course of the experiment it had been derived. 
Meanwhile, Dr. Sidney Martin was instructed to make obser- 
vation on parallel lines, and with sow as a mediwm, of the 
typhoid bacillus, with the object of ascertaining, under differing 
conditions as regards temperature, moisture, and organic con- 
stituents, what soils tend to conserve and enhance, and what 
soils tend to destroy and discount, the life processes and 
physiological activities of this reputed agent of enteric fever. 


In Appendix B., No. 1, Dr. Klein records his further observa- 
tion of the mutability of the cholera mierobe. The several 
varieties of this microbe which he isolated in the course of his 
oyster investigations, as well as certain other varieties obtained. 
in like way, have now been closely studied by him during 12 
consecutive months. And he finds, as before, that external to 
the animal body, and under conditions as diverse as practicable 
from those commonly employed in the laboratory for the pur- 
pose of conserving microbes, Koch’s vibrio is extremely prone to 
sudden modification; and that the several varieties of that 
microbe thus set up retain thereafter with great persistence each 
its own individual characteristics. By no conditions that Dr. 
Klein could contrive in the laboratory was he able to induce any 
one of his varieties to revert to its original type, or, indeed, to 
vary further atypically. These results, as need hardly be pointed 
out, are in entire harmony with the facts respecting the 
behaviour, as a disease, of cholera in this and other European 
countries. For many years we have regarded the cause of cholera 
as particulate—as an exotic microbe, indeed, which outside the 
animal body, and in this country, has no great tendeney to 
“breed true,” or is at least prone to part soon with its virulence, 
Accordingly in practice our measures in repression of cholera 
have been so to deal with the invaded locality as to prevent, 
or at least discourage, in earth or in water, acclimatisation of 
any foreign microbe upon which cholera may depend. It is 
satisfactory, therefore, to find our principles and practice in this 
matter fortified by the result of researches such as those o 
Dr. Klein. | 


Dr. Martin’s investigations of the behaviour of the typhoid 
bacillus in soil (Appendix B., No. 2) tend in like manner to 
justify our precautions past and present in the matter of enteric 
fever, In dealing with indigenous disease, it has been our 
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object to secure the earth within our towns and villages against 
feecal pollution ; not only because foul: matters getting access to 
the soil are apt to pass thence into water supplies, but also for 
_ the reason that, as already indicated, we have come to suspect 
organically polluted earth as constituting an especially favour- 
able nidus for the multiplication and elaboration of the typhoid 
bacillus. Dr. Martin’s testing of the question submitted to him 
- has not yet advanced beyond a preliminary stage, but already 
_he has ascertained that the behaviour of this microbe is very 
different when, in the absence of competing micro-organisms, it 
is implanted in organically polluted soil, and in soil from an 
altogether uninhabited and uncultivated area, In soil of the 
former sort, as, for instance, in samples of earth from Chichester, 
the typhoid bacillus speedily increased and spread abroad, 
whereas in the virgin soil under like conditions of temperature 
and moisture, it languished and quickly died out. Dr. Martin’s 
researches in this connexion are still proceeding. 

In “milk epidemics,” whether of enteric fever, scarlatina, or 
diphtheria, indication has now and again been forthcoming that 
infection of the disease current in a particular outbreak has, 
subsequent to gaining access to milk, multiplied therein before 
and after delivery of such milk to customers of the implicated 
dairy. Nothing is, however, with certainty known of the 
conditions which favour, or which are antagonistic to, multipli- 
cation in milk of one and another infection, though it has been 
surmised that certain of the numerous bacteria apt to be present 
normally in milk may have an important influence on the life 
processes of disease microbes that happen to obtain access to 
that fluid. With a view, therefore, to procuring knowledge on 
this subject, Dr. Cautley was instructed (Appendix B., No. 8) 
to ascertain which of the bacteria ordinarily. to be found, or 
abnormally present, in milk, tend to render that medium a 
multiplying ground for the typhoid bacillus. 

Dr. Cautley has not been so fortunate as to obtain, among the 
numerous samples of every-day milk with which he experi- 
mented during several successive months, any one sample in 
which the typhoid bacillus conspicuously multiplied ; so that thus 
far his primary object was not attained. Nevertheless he has 
ascertained that this bacillus can persist, though diminishing 
rapidly in number, many days in milk under the conditions in 
which it is delivered to and retained in households, and that it 
can be recovered in viable condition even though the “ kept ” 
milk has turned sour. Incidentally he found that the micro- 
organisms commonly present in milk, though always extremely 
numerous, varied in abundance with the season of the year ; and 
that in winter, when they were least abundant, the typhoid 
bacillus, after addition to milk, survived longest. Acting on this 
suggestion, he ascertained that in sterile milk, in the absence, 
that is, of a plurality of different competing micro-organisms, 
the typhoid bacillus not only persisted, but even multiplied 
considerably. In sterile milk, in association with only a single 
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competitor—as, for instance, bacillus lactis, oidium lactis, or 
yeast—the typhoid bacillus was little hindered in its life 
processes. But none of these micro-organisms was found to 
actually facilitate its multiplication in that medium. 


The discovery in 1895-96, by Dr. Klein, of an anaérobic 
bacillus in the bowel discharges of a number of persons suffering 
simultaneously from severe diarrhcea, raised some important 
considerations. The microbe in question was found by him 
to be abundantly present not only in the dejecta of the sick 
persons, but also in samples of the milk which had formed 
part of their diet; and the circumstances were altogether 
consistent with this bacillus having been the cause of their 
illness. Hitherto, as I pointed out in my report for Jast year, 
bacteria of this class, 2.e., microbes which subsist and carry 
on their life processes independently of free oxygen, have not 
been studied, nor even suspected, in this connexion; and 
accordingly Dr. Andrewes was instructed to undertake investi- 
gation of the anaérobic microbes discoverable in the human 
alimentary canal in health and in disease. © 


Dr. Andrewes’ work (Appendix B., No. 4) in the above 
direction has proved distinctly helpful towards understanding 
the causes of diarrhcea. He has obtained presumption, for 
instance, that anaérobic bacteria are not commonly inhabitants 
of the healthy human intestine, and he is able to show that they 
are not usually present in the dejecta of persons suffering casual 
diarrhcea. We are in the better position, therefore, to go on 
to inquire as to the concern of anaérobic microbes, such as 
bacillus enteritidis sporogenes, in the exceptional—that is, the 
epidemic—diarrhcea of this country. 





Reappearance of scarlatina in households shortly after the 
return to them of persons who have been treated for that 
disease in hospital, and notwithstanding much care exercised on 
the part of hospital authorities in guarding against the discharge 
from their establishments of persons whilst still in an infectious 
condition, has made it evident that there occur now and again 
cases in which persons who have seemingly completely recovered 
from scarlatina are nevertheless for a great number of weeks 
capable of infecting others. Upon this fact I commented in my 
report for 1894-95, as also upon some of the administrative 
difficulties arising therefrom ; and as a result Dr. Klein received 
instructions to ascertain, if possible, in what sense these 
persistently infective persons differ from ordinary scarlatina 
convalescents, and especially how they may be distinguished 
from such patients. 

Dr. Klein’s investigation of this problem (Appendix B., No. 5) 
has, as was foreseen, proved both difficult and tedious. As a 
preliminary procedure, it has involved exhaustive study bacterio- 
logically of the desquamating skin of persons at various stages 
of their recovery from scarlatina; and this because of the very 
common belief that those scarlatina convalescents are in the 
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main dangerous who, after apparent complete recovery, commence 
again to shed their cuticle, to “ peel,’ as it is termed, a second 
time. This belief had long been doubted in the Medical 
Department, and Dr. Klein has not, so far as his investigation 
has gone, found any justification for it. At no stage of the 
peeling process after scarlatina has he detected in the cast-off 
cuticle any microbe which can be thought of as having concern 
in spreading the disease. And the iike is true for the urine of 
scarlatina convalescents. Dr. Klein is proceeding, in due course, 
with investigation of the throat secretions, and of the nasal and 
aural discharges, of persons in the convalescent and post- 
convalescent stages of scarlatina. 


Dr. Copeman, following up, in scanty intervals of leisure, 
the attempt, commenced by him antecedent to his appointment 
as medical inspector, to manufacture vaccine lymph in artificial 
culture, attained in 1895 results bordering seemingly so closely 
on success that the Board deemed it requisite to seek through 
Dr. Klein independent test of the “ vaccine material” obtain- 
able by Dr. Copeman’s methods. In Appendix B., No. 6, 
Dr. Klein records the results of his work in this connexion. 
These, so far as vaccinia as such is concerned, are less definite 
perhaps than had been anticipated. But, incidentally, and by 
adopting the later development of Dr. Copeman’s processes of 
lymph culture, Dr. Klein has obtained evidence that a particular 
microbe, found alike by himself and by Dr. Copeman in variolous 
lymph, and which is under strong suspicion as the essential cause 
of small-pox, is, as Dr. Copeman has gone far to demonstrate, 
cultivateable in artificial media apart from the animal body. 


As already mentioned at p. xviii. of my report, a subculture of 
the plague bacillus, obtained from the enlarged glands in the groin 
of an Asiatic who died in October last at the Branch Seamen’s 
Hospital in the Port of London, was supplied to me by the officers 
of the British Institute of Preventive Medicine. This subculture, 
and a similar subculture received direct from Hong Kong, have 
been submitted by Dr. Klein to test and experiment, and in 
Appendix B., No. 7, he reports in detail his observations of the 
microbe which is the essential cause of bubonic plague. 

In enumerating the various features, morphological and 
cultural, of the plague bacillus, with a view to distinguishing it 
from other and similar micro-organisms, Dr. Klein notes as of 
special importance, certain peculiarities of the microbe in artificial 
culture on gelatine. But he does not rely on cultural characters 
alone for the differentiation of this bacillus. He prefers to test 
all suspected plague material on the guinea-pig, an animal which 
he finds exceptionally susceptible to the disease in question. 
Plague material, of whatever sort, whether derived directly 
from the infected animal body or indirectly obtained therefrom 
by means of artificial culture, produces on subcutaneous, and 
especially on intra-peritoneal, injection into the guinea-pig 
very definite pathological results, some of which, as Dr. Klein 
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proceeds to show, differ wholly from those produced by any other 
septiceemic infection of this animal. Somewhat to his surprise, 
however, Dr. Klein did not find it practicable to render the 
ouinea-pig immune to plague infection. This animal, repeatedly 
injected by him with sub-lethal doses of plague-blood, or of 
living culture of the plague bacillus, reacted always in vigorous 
fashion, and thereafter was hardly more tolerant than before of 
an ordinarily fatal dose of plague virus. So, too, with sterilised 
cultures of the plague bacillus. Guinea-pigs repeatedly injected 
therewith, instead of obtaining, as when similarly treated with 
sterile culture of certain other pathogenic bacteria, protection 
against the living microbe of experiment, never failed to react 
conspicuously when subjected subsequently to injection of living 
plague virus. In these circumstances the blood serum of the 
animals which Dr. Klein had sought to immunise in the one and 
the other way failed, as was to be anticipated, to exhibit in 
further experiments any definite curative or prophylactic 
property. 
I have the honour to be, 
Sir, 
Your obedient servant, 
RICHARD T, THORNE, 

October 1897, 
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APPENDIX A. 


No. 1. 


Dicest of the VACCINATION OrricEerRs’ Returns with regard to 
CHILDREN whose BirTas were registered in the Year 1894. 


Tue following is a summary of the twenty-third annual return 
under the Vaccination Act, 1871. Of 889,944 births returned to the 
Board by the several Vaccination Officers in England and Wales as 
registered during the year 1894, the number which, at the time the 
return was made, had been registered as successfully vaccinated was 
626,126 (being 70°4 per cent. of the whole), and the number registered 
as having died unvaccinated was 89,726 (or 10°1 per cent. of the 
whole). Of the remaining 174,092 children, 3,032 (or 0°3 per cent. 
of the whole) had been registered as insusceptible of vaccination ; 
29 (or 0:003 per cent.) as having contracted small-pox before they 
had been vaccinated ; 14,896 (or 1°7 per cent.) as having their vaccina- 
tion postponed by medical certificate; leaving 156,135 (or 17-5 per 
cent.) as “removed,” “not to be traced,” or otherwise unaccounted 
for. If from the 889,944 births returned by these officers deduction 
be first made of the deaths that took place before vaccination, it 
appears that of the surviving 800,218 children, there were registered 
at the time of the return 78°2 per cent. as successfully vaccinated ; 
0°4 per cent. as either insusceptible of vaccination, or as having had 
small-pox ; and 1°9 per cent. as under medical certificate of postpone- 
ment; leaving 19°5 per cent, as at that time still unaccounted for as 


regards vaccination. 


The proportion of cases uuaccounted for in the metropolitan returns 
for 1894 is 20°6 per cent.; in the provincial returns, 19°0. Of the 
registered births of the twenty-three years 1872-94, the proportion not 


BH 97569. A 


App, A. No. 1, 
Digest of Vacci- 
nation Officers’ 
Returns, 1894. 


2 


Arp A.No 1, finally accounted for in regard to vaccination in each year respectively 


Digest of ‘of Vacei- has been as follows :— 
nation Officers’ : 








Returns, 1894. 

— Metropolis. | Rest of England. —— af — | soto | estororin, Rest of England. 
1872 8°8 4°5 1884 6°8 5°3 
1873 8°7 4°2 1885 7°0 5°56 
1874 8°8 A‘l 1886 7°8 6°1 
1875 is 3 3°8 ~ 1887 | 96 6°7 
1876 6°5 4°0 1888 10°S 8°2 
1877 (feat 4° 1889 11°6 9°6 
1878 71 4°3 1890 13°9 10°9 
1879 7°8 4°5 1891 16°4 12°9 
1880 7°0 4°5 1892 18°4 14°3 
4881 5°7 | 4°3 1893 18°2 15°7 
1883 6°6 4°5 1894 20°6 19°0 
1883 6°5 4°93 


| 


In 1894 the proportion of cases unaccounted for, after deduction of 
the postponed cases, in the Metropolis and in the rest of England, 
was !19°2 and 17°3 per cent. respectively. 











Births. 





ENGLAND & WALES 


Ditto (excluding Metro- 


politan Unions). 
METROPOLITAN UNIONS 


COUNTIES. 


ENGLAND: 
Bedford - - 


Berks - - 
Bucks) = - 
Cambridge - 
Chester - - 
Cornwall : - 


Cumberland = 


Derby = = 


Devon = - 
Dorset - - 
Durham - - 
Essex - - 
Gloucester . 
Hereford - - 
Hertford - - 


Huntingdon ~ 


Kent (extra-metrop.) 


Lancaster = 
Leicester = ~ 
Lincoln - . 


Middlesex (ex.-mctrop.) 


Monmouth - 
Norioik - 7 
N orthampton - 
Northumberland 
Nottingham - 


Oxford - - 








889,944 


758,443 


131,501 


4,542 
7,083 
4,543 
5,186 
21,102 
8,375 
7,890 
14,210 
16,290 
4,958 


22,301 


123,157 


11,804 


12,999 | 


16,557 
9,753 
12,639 
9,170 
16,805 
16,759 
4,829 





RETURNS, 1894. 




















ete 
Ta ae ee 
fife kz 
enle ic 
Ss | 28/3 
ee he 
} 
626,126 [3,032 | 29 
534,887 12,415 | 26 
91,289 | 617 3 
887) 41 — 
5638 | 14 | — 
2,737 | 138 | — 
4,351 | 22 | — 
17,516 | 98 | — 
5460, 10 | — 
5,994 | 12 | — 
8,212} 20 | — 
13,352 | 85 | — 
3982; 6 | = 
27,700 | 86 | — 
18,773 | 112 1 
7,973 | 56 1 
2347) 45 — 
4,985 | 14 i 
War ous | = 
VAS ad. 11 
87,007 | 448 3 
1,269; 5 | — 
9108} 53 | — 
12,607 | 113 | — 
7197| 17 | — 
7,660| 19 | — 
2,591; 7 | — 
12,670 | 56 | — 
11,494] 51 | — 
3,465 | 12 | — 








Died unvaccinated. 
Vaccination postponed. 


89,726 | 14,896 


77,255 | 18,063 


12,471 | 1,893 








500 10 
572 312 
422 48 
435 107 
2,107 374 
879 142 
707 182 
1,513 115 
1,448 377 
376 85 
4,395 689 
1,953 761 
1,480 488 
258 69 
550 114 
92 10 
1,889 446 
14,727 | 1,845 
1,679 24 
1,345 284 
1,324 285 
939 297 
1,315 139 
995 30 
1,841 450 
1,865 403 


400 | 57 








Remaining. 


156,185 


130,907 


25,228 








s 
» per 


counted for (includin 
poned) 


cases post 
cent. of Births. 


Children not finally ac- 





= 
io} 

e 
bw 


20°6 


70° 4 
12°1 
30°2 
73 
6°5 
24°2 
14°9 
B14 
8°9 
14°0 
15°0 


18°5. 


36°0 
11°0 
20-1 
4° 4, 
11°é 
20°3 
G0 
£9°2 
15°2 
18°4 
28°8 
60°8 


20° 0 
195% 
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COUNTIES—cont. | | 
ENGLAND—cont. 
Rutland - - - 510 4387 | — — 48 2 23 A‘9 
Salop . - - 6,871 5,649 | 16 — 587 91 528 9°0 





Stafford - - - | 34,485 | 23,628 | 95 5 4,035 626 6,096 19°5 
Suffolk - - - 9,991 StL hk 48 = 818 163 1,036 peat 
Surrey (extra-metrop.) - | 14,974 | 11,154 | 52 EE 1,193 4.04 2,171 172 


Sussex - - . «| 14,224] 10,333 | 81 _ 1,188 217 2,505 19°1 


Warwick - - - | 24,708 | 17,789 | 102 2 2,764 268 4,433 19°2 
Westmorland - - 1,568 1,381 5 _— 129 21 32 3°4 
Wilts - - -| 6,708 | 4,184 7 - 519 261. | 2,797 


Worcester - - | 18,408 | 14,193 | 79 1 1,786 227 2,122 


29°8 
12°8 








York, East Riding -| 12,653] 9,782; 75 | — 1,283 | 169 | 1,394 
York, North Riding 


12°4 
ELS 


, 10,216 | 7,962) 18 | — 1,016 | 180 | 1,040 
York, West Riding - | 75,869 | 51,637 | 352 1 8,088 | 923 | 14,868 20°8 
WALES; 

Anglesey - - - 805 | 688 1 _ 75 4 37 51 
10°0 
6°6 
4°9 
7°2 
3°5 
10‘1 





Brecknock : - 1,512 | 1,220 Ht =e 140 30 121 


Cardigan - - - 1,546 1,292} — — 152 27 75 


Carmarthen - - 4,127 | 3,540 3 _ 381 58 145 
Carnarvon - - 3,227 2,638 5 _ 352 58 174 








Denbigh - - =| 9.9661 O548) Boh = 299 43 61 
Fling. °"s - -| 2444] 1,093| 12 | — 192 54 193 
Glamorgan - ~ | 26,886 | £2,451 | 52 | — | 2,911 | 9339 | 1,138 5°5 
Merioneth : = 1? 168001 tye sed ae ee 167 | 50 33 53 


4°35 





Montgomery’ - = 1,620 1,395 1 = 154 26 sedi 





Pembroke - : 2,234 | 1,868 2 _ 235 55 74 
Radnor - = - 459 209} — — 61 uf 182 








Somerset . - | 14,089). 9,726; 388 | — 1,297 277 | 2,751 21°5 
Southampton - - | 18,410 | 15,010 | 82 ce 1,479 340 | 1,499 10°60 














METROPOLITAN 


UNIONS. 


Bethnal Green 
Camberwell - 
Chelsexn > 


Fulham - 


George, St., Hanover Sq. 
George, St., in the Hast 
Giles, St., and St. George 


Greenwich - 
Hackney - 
Hampstead - 
Holborn 


Islington = 


Kensington 
Lambeth - 
Lewisham - 
London, City of 
Marylebone - 


Mile End Old Town 


Olave, St. - 
Paddington - 
Pancras, St. 

Poplar : 
Saviour, St. 
Shoreditch 
Stepney = 
Strand 3 


Wandsworth and Clapham 


Westminster 
Whitechapel 
Woolwich =. 


Births, 


4,671 
7,429 
O27 
6,718 
2,751 
1,891 
1,091 
5,422 
6,858 
1,489 
4,939 
9,574 
3,689 
9,287 
2,509 

523 
4,331 
4,077 
4,940 
2,858 
7,014 
5,849 
7,200 
4,362 
1,911 

505 
9,511 

TAS 
3,185 
8,555 


121,501 











Successfully Vaccinated. 








Insusceptible of Vaccina- 
tion. 


— | ——_——_ | -———_—_— 


1,178 | — 
5,862 | 29 
2,146 | 23 
5,410 | 88 
2,342 | 14 
1,480} 4 
754 | 8 
4,586 | 31 
2,440 | 28 
1,230 | 25 
3,635 | 24 
7,151 | 39 
2,948 | 23 
6,080 | 48 
2,031 | 28 
413 | 2 
3,221 | 2 
1,522} 5 
3,441 | 21 
2,369 | 24 
5,348 | $3 
3,698 | 59 
5,130 | 18 
2,306 | 18 
1,192} 6 
874 | 1 
7,220 | 51 
453; 2 
2,744 | 4 
3,125 | 19 
91,289 | 617 


——— 








RETURNS, 1894. 


Had Small-pox. 


Died unvaccinated. 


274 
274 


12,471 





Vaccination postponed. 


101 
53 
190 


Lt 
51 


108 
21 
227 


13 
22 





Remaining. 


2,978 
1,123" 
324 
594 
144 
238 
208 
337 

8,856 
lor 
761 
1,215 
323 
1,961 - 
231 
50 
606 

2,160 


1,403 
1.067 
1,463 
472 
59 
1,123 
215 
150 
115 








& 
per 


)s 


counted for (includin 


Children not finally ac- 
cases postponed 
cent. of births. 


64° 4 
18°5. 
12°8 
10°0 

6°0 
13°6 
19°8 

ah 
57°0 

“8 
16°2 
13°7 
10°2 
23°2 

9°4 
12°¢ 
15°2 
53°0, 
dr 

9°0 
15°3 
25°0. 
16°0 
33°9 
27°9 
13°3 
14°7 
30°7 

5°1 

3°9 


—-——_. eee —_—_—_——_—--o-. 


1,893 | 25,228 
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BEDFORD. 
Ampthill - = - 403 308 — —e 33 a: 63 15'9 
Bedford “ ° - | 1,329 297 2 — 142 6 882 66°9 
‘Biggleswade - - - 746 86 — _ 81 — 579 77°6 
Leighton Buzzard - - 475 12 — -- 62 _ 401 84°4 
Luton - = - | 1,364 37 2 —_ 164 3 1,158 85°1 
Woburn “ - - 225 97 — — -20 — 108 48°08 
4,542 837 4 i 500 10 3,191 70°4 
BERKS, t 
Abingdon = " - 513 472 - — 29 i 12. PE 
Bradfield - s - 435 379 3 _ 29 4, 20 5°5 
Easthampstead - - 343 283 3 — 21 4 32 105 
Faringdon - - 333 259 i _ 22, 21 30 15°3 
Hungerford and Ramsbur ry 428 382 a — 35 6 5 2°6 
Maidenhead - = . 554 468 _ -- 32 7 47 a7 
Newbury =~ - - 500 429 1 — | 49 17 13 6° @ 
Reading - - - | 1,850 3,190 3 — 206 220 231 24° 4 
Wallingford - - - 345 312 2 _ 2 2 Suds 2°@ 
Wantage - - > 448 352 Ss ~ Sa) & 55 13°2 
Windsor “ = - 933 785 il _— 67 19 61 8°6 
Wokingham « « - 402 S27 — — 3L Ff 37 10°9 
7,083 | 5638 | 14 | — 572 | 312 547 12°1 
BUCKS. 
Amersham -« = - 586 252 jie [ee 44 = 288 49°L 
Aylesbury = = - 625 529 4 —- 61 16 15 5'0 
sucka . - 260 |. i8s0 1 _ 27 5 47 20° 
Eton - - 755 630 5 _ 57 11 52 8°3 
Newport Parnell = - 762 523 — == 70 13 156 22°2 
‘Winslow - - - 191 52 — — 19 — 120 62°8 
Wycombe = “ -| 1,864 571 1 — 144 3 645 47°5 
4,543 | 2,737 13 — 422 48 | .1,823 30°2 
CAMBRIDGE. 
Cambridge - - - 930 922 9 = ‘ 
Caxton and Arrington - 210 189 1 — if - ae pt 
Chesterton - = 846 720 2 a 63 10 51 79 
Ely - - - - 508 425 4 - 43 10 26 i We 
Linton . - - 304 274 —_ - 16 5 9 A 6 
Newmarket. cot => py: |). 0001). Geant. nM dee 88.)  - 44 17 6°7 
North Witchford - - 472 415 1 -- 38 ¢ 1 3°8 
Whittlesey - - - 185 168 1 — 13 2 1 1°6 
Wisbech - - - 829 es 3 it 89 19 4A 6°8 
5,186 43 (SBA Ae] eB ewes | ag 107 27k 7°3 
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CHESHIRE. 
Birkenhead - » - | 4,226 3,769 24 _ 354 14 65 1°9 
Bucklow = > - | 1,738 1,534 6 = 133 34 3l 377 
Chester = = - | 1,462 1,246 3 _ 156 18 39 3°9 
Congleton - - - 957 787 2 — 100 16 52 TA 
Macclesfield - > -| 1,630 | 1,393 5 — 139 42 51 5:7 
Nantwich - Fs FS ae7p 1,757 9 _ 208 53 100 72, 
Northwich - 2 - | 2,018 1,818 — — 175 11 14, 12 
Runcorn . = = |: 1,370 1,030 Qi = 133 CT 109 13°6 
Stockport - . - | 4,110 2,928 22, — 604 95 461 18°5 
Tarvin = ~ ” 3891 865 aL: —_— 18 2 5 1°8 
Wirral ° s - | 1,073 889 5 _ 87 12 80 8°6 
21,102 | 17,516 98 —_ 2,107 874 1,007 6°5 
CORNWALL. 
Austell, St. 2 = 897 693 1 = 75 lal 17. 14°38 
Bodmin . - = 489 400 2 = 37 10 4) 10°2 
Camelford - - - 186 145 _ _ 18 in 12 12°4 
Columb, St., Major - - 390 818 — = 28 30 14 11'S 
Falmouth -- = - 576 86 _ =x 63 —_ 427 Tah 
Germans, St. - = 458 383 — —_—- 52 8 15 5°0 
Helston . = - 608 453 _— — 91 16 48 10°5 
Launceston - - - 369 321 -- — 4) . 5 9 L'9 
Liskeard - = - 648 518 i — 64 ars. 58 10°0 
Penzance = = ~ | 1,852 956 — ~— 169 10 217 16'8 
Redruth « " -| 1,409 FOAL _ — 141 29, 525 38°8 
Stratton = = = 175 139 —_ —_ 24, 3 9 6°38 
Truro * = ~ 818 327 6) — 76 9 400 | 50°0 
8,375 5,460 10 _— 879 142 | 1,884 | 24°2 
CUMBERLAND. 
Alston-with-Garrigill - 64 51 _ — 6 ss 4 1 4O°9 
Bootle - = - 474, 354 4 — | 38 13 55 14°3 
Brampton - - - 244 193 1 _ 20 VW 16 11°2 
Carlisle - - - | 1,676 1,411 4 —_ 158 79 DA 61 
-Cockermouth - - | 2,168 | 1,116 i — 235 30 786 37°6 
Longtown = - > 167 146 _ = ja 1 6 4°2 
Penrith - = = 582 503 2 — 51 46 710 | 4° 5 
Whitehaven - - = | 28i1 1,581 — a 127 21 82 577 
Wigton © - - 707 | 629 _ —_ 58 8 12 2°8 
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DERBY. 
Ashbourne - - - 556 480 oo _— 44, al 31 58 
Bakewell = - - = 848 686 — — 83 14 65 9°3 
Belper - = - | 2,183 1,635 4, — 223 8 263 12°7 
Chapel-en-le-Frith - - 666 541 38 ses 60 16 45 9°3 
Chesterfield - = - | 4,335 2,748 6 — 476 47 1,058 25°5 
Derby . -« - - | 2,984 453 2 _ 345 —~ | 2,134 72°7 
Glossop - = - 715 492 oy) I 92 6 193 27°8 
Hayfield - = - 337 266 {I — Al — 29 8°6 
Shardlow - a -| 1,686 4 981 9 | — 149 238 531 $2°9 
wen —-- } ——. a ee, 
14,210 | 8212 | 20 | — | 1,518 115 | 4,350 31°4 
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— =} rata — R o al 
pa R ~ =A > me \|o 
DEVON. | 
Axminster - - - 4.23. 366 if _ 29 9 18 6°4 
Barnstaple - - - | 13,003 811 6 _ 91 48 AT O° 
Bidefor 2 - - 604: 522, — _ 50 23 9 5°3 
Crediton _ - : Seay h—ahy Bt es Gi 30 2 12 3°} 
East pronelouse - - 479 269 i! — 57 3 149 lea 
Exeter - - 903 646 1 _ 1038 oF 146 16°9 
Holsworthy - - - 935 206 — — 17 6 6 oom 
Honiton - - - 501 44.5 2 ao 35° 5 14 3°8 
Kingsbridge - - - 406 358 _ —_— BY 4r "f a7 
Newton Abbot - - | 1,764 1,586 6 —_— 121 21 30 2° 
Okehampton - - 897 346 — — 27 Ls 17 6°O 
Plymouth - - - | 2,546 1,841 3 — 295 53 3854 | 16°0 
Plympton St. Mary - 642 543 a —_ 55 5 39 6°9 
Southmolton - -+ 871 324 | — | — 28 13 | © Pk 
Stoke Damerel - - | 1,476 | 1,180 @ (ies 133 59 152 | 14°3 
Tavistock - - - 666 600 1 — 50 4 13 2° 
‘Thomas, St. - - - | 1,318 | 1,088 2 _ 122 61 45 8°0 
Tiverton = - - 14 589 4 — |} 83 6 82 Bes 
Torrington - © - 343. 317 = -— | 14 5 7 3°5 
Totnes - - | 1,048 958 6 _ 71 6 Fi 1°2 
16,290 | 18,352 35 — 1,448 377 | 1,078 8°9 
DORSET. 
Beaminster - - - 280 249 — _ 16 2 13 5°4 
Blandford - - - 29 240 — —_ 18 3 87 18°4 
Bridport - - - 823 281 2 — 381 fe =2 2° 
Cerne - - - 146 132 — ao 10 2 2 edi 
Dorchester - - - 44,7 3889 1 — 28 7 22 6°5 
Poole - - - - 902 650 = — 83 10 154 18°2 
Shaftesbury - - 280 223 — _ 25 4 28 11°4 
Sherborne - - 2 305 258 — — 21 4 92 8°5 
Sturminster - - - 938 208 _ — is 2 6 3°4 
Wareham and Purbeck - 895 349 2 a 83 4 a 2°g 
Weymouth - ” - 865 513 _— _ 59 24, 269 33'°9 
Wimborne and Cranborne 484: 390 ? — 80 16 AT 13°0 
4,958 8,882 os _— 376 85 609 14°0 
DURHAM. 
Auckland « = =| 8,174 2,300 4 _— 384 78 408 15°3 
Chester-le-Street - - | 2,096 1,643 3 — 296 47 107 64 
Darlington - - - | 1,529 621 2 — 186 23 697 47°1 
Durham - = - | 2,521 2,118 14 _ 256 23. 110 5°38 
Easington - - - | 1,982 1,684 _— =“ 229 . 16 53 3°5 
Gateshead = - - | 5,086 2,796 6 _ 663 91 1,530 31°9 
Hartlepool - - - | 2,545 | 2,078 13 — 250 37 167 8°0 
Houghton-le-Spring ~ | 1,594 | 1,855 9 _ 181 16 33 3°1 
Lanchester - ° = | 2,452: 1,863 4 —_— 273 37 275 12°7 
Sedgefield - - 718 625 _ — 78 1 14 2° 
South Shields ~ - | 5,204 | 3,727 10 _ 575 148 744 F7*2 
Stockton = - - | 29,019 1,675 3 _ 2038 35. 103 68 
Sunderland > - | 5,927 4,453 17 _ 722, 127 608 12°4 
Teesdale ° - . 606 893 1 _ 62 meee 143 248. 
Weardale » » * 421 369 —_ _ 37 3 12 3°6 
sy 874 inl 3700 86 —_— 4,395 689 5,004 15°0 
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ESSEX. 


Billericay 
Braintree 
Chelmsford 
Colchester 
Dunmow 
Epping 
Halstead 


Lexden and Winstree 


Maldon - 
Ongar = 
Orsett . 
Rochford - 
Romford - 
Saffron Walden 
Tendring - 
- West Ham - 


GLOUCESTER. 


Barton Regis 

- Bristol - 
Cheltenham - 
Chipping Sodbury 
Cirencester - 
Dursiey - 
Gloucester - 
Newent - 
Northleach 
Stow-on-the-Wold 
Stroud - 
Tetbury - 
Tewkesbury - 
Thornbury - 


Westbury-on-Severn 


Wheatenhurst 
Winchcomb - 


HEREFORD. 


Bromyard 
Dore 
Hereford 
Kington 
Ledbury 
Leominster 


Ross 
Weobley 
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473 396, 8 _— 29 18° 
678. 586 1 — 47 25 
789 702 2 — 47 13 
995 751 4 — 68 18 
382; 882 == —— 32 3 
691 569 i — 59 11 
4\7 3875 — — 24: 8 
595 523 3 —_— 47 slay 
675 669 1 — 43 2 
272 230 = —_ 19 4, 
916 549 4, — 80 38 
930 | 687 | 6 | — 76 7 
1,983 1,351 Hf a= 2; 187° 
458 411 —_ ==) ees 2 
4,124 929 4 _— 96 16 
14,197 9,773 Hal 1 1,261 408 
25,575 |18,773 | 112 1 1,953 761 
5,723 4,14'7 33 — 564 407 
1,488 1,028 7 — 168 4 
1,210 361 2 _— 146 _— 
AQ 298 = —_— 24 17 
500 402 2 —_ 54 3 
302 128 iE — 19 5 
1,492 34 = _ 187 = 
263. 177 —— il 20 1 
204: 181 == = 10 1 
221 166 6 — 14 1 
1,005 297 4, _— id: 12 
178 85 1 — 13 —_ 
350 62 — — 35 2 
437 3871 = _ 34 11 
728 61 = _— 75 —_— 
152 16 = — 12 4 
227 159 a —_ 28 20 
14,857 7,973 56 1 1,480 488 
306 257 a —_ 18 13 
186 147 1 _— 22 4 
889 695 1 — 94 1s: 
251 199 — — 21 4; 
320 tet 1 —_ 23 5 
331 266 1 —_ 35 4 
460 354 4 — 29 18 
189 152 — _ 16 6 
2,932 2,347 st _ 258 69 
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Digest of Vacci- : 
nation Officers’ RETURNS, 189%. 
Returns, 1894, 
a be 
gS we 3 
Listas a 2 ; B 
She ies 
S |S 4 & 2 
- 2 cS} & a 
pepe tae Thee = 
& 2, S B = 
se a 5: & 5 q 
Sd o 4 Sg 2S = 
iE S ifagia. 2 g 
Fa RN he x a > | 
Albans, St. - ” - 747 214 — - 51 15 
Barnet - - - | 1,270 984 1 1 100 46 
Berkhampstead - « 406 326 — _— 37 i4 
Bishop’s Stortford - = 523 | 457 _ — 34 9 | 
Buntingford - “ - 122 104 — — 9 1 
Hatfield - - - 192 156 1 = 22 L 
Heme! Hempstead - - 378 237 _ -- 34 id, 
Hertford = - - 434 359 — oo 22 1 
Hitchin - - - 718 617 1 — 4Q. | — 
Royston = - - 417 364 1 — $1 3 
Ware - - - - 542 489 1 — 34 1 
Watford = - «= | 1,188 624 9 — 104 | 16. | 
Welwyn - ™ . 60 54 — — 2 — | 
6,947 4,985 i4 1 550 114 
—_—_—- |3°- eons | —— | 
HUNTINGDON. 
Huntingdon - - 493 437 — — 37 7 
Tves, St. “ - - 384 386 2 — 31 2 
Neots, St. - «= “ - 339 294 if — 24 % 
1,216 | i,667 2 a a2 | 10 
| | 
KENT (Extra-METRO- 
POLITAN). 
Ashford, East - - 849 806 2 );— 29 3 
Ashford, West = - 5381 430 4 _ 42 28 
Blean : . -| 538 459 1} — 41 2 
Bridge " - - 300 247 3 = 25 8 
Bromley - - - | 1,818 1,293 a _ 186 93 
Canterbury < . - 476 412 _ — 31 3 
Cranbrook - - - 833 276 1 _ 23 2 
Dartford - - - | 2,143 | 3,774 15 _ 182 18 
Dover . - - | 1,185 Sit 1 = 88 29 
Eastry ° - - 727 669 ~- — 48 9 
Elham - “ - | 1,116 945 1 — 81 « 44 
Faversham 7” - - 789 710 3 = 59 3 
Gravesend and Milton ~~ - 644 475 3 — 58 9 
Hollingbourn - - 346 287 1 a ey ) 
Hoo - " - - 116 104 1 — 10 a 
Maidstone - : -| 1,831 902 5 | 10 111 28 
Malling - « - 821 715 _ — 64 10 
Medway = " = | 2,239 1,921 —_— _ 902° 39 
Milton : « . 845 669 5 — 79 31 
Romney Marsh " - 172 153 1 _— 12 9 
Sevenoaks - ” - 753 628 2 _ 52 29 
Sheppey * " - 490 |. 416 5 ~ 36 18 
Strood * " - | 1,170 995 11 il 109 " 
Tenterden = = - 251 212 — — 98 wa 
Thanet, Isleof  » - | 1,873 | 1,229 Ife = 100 18> | 
Tonbridge - = - | 1,495 711 — — 156 42, | 
(22,301 (17,743 | 77 | 11 | 1,889 446 
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Successfully Vaccinated. 


Insusceptible of Vaccina- 
tion. 





LANCASTER. 


Ashton-under-Lyne 
Barrow-in-Furness 
Barton-upon-Irwell 
Blackburn = 
Bolton 
Burnley 
Bury - 
Chorley 
Chorlton 
Clitheroe 
Fylde, The 
Garstang 
Haslingden 
Lancaster 
Leigh - 
Liverpool 
Lunesdale 
Manchester 
Oldham 
Ormskirk 
Prescot 
Preston 
Prestwich 
Rochdale 
Salford 
Todmorden 
Toxteth Par 
Ulverston 
Warrington - 
West Derby 
Wigan = 
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LEICESTER. 


Ashby-de-la-Zouch 
Barrow-on-Soar 
Billesdon - 
Blaby = 
Hinckley - 
Leicester - 
Loughborough 
Lutterworth 
Market Bosworth - 
Market Harborough* 
Melton Mowbray - 


LINCOLN. 


Boston - 
Bourne . 
Caistor - 
Gainsborough 
Glanford Brigg 
Grantham - 
Grimsby - 
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2,679 
1,625 
2,725 
5,074 
184 
4,817 
5,766 
2,721 
5,250 
4,547 
4,906 
2,901 
7,322 
814 
4,083 
1,113 
3,422 
15,560 
6,789 


pan ee A ee ee eee 
SOPHO TS? BO bt 
UC ea 
0D NO XO so ont 
Or GO HB 6 0 CO WH 


128,157 | 87,007 


1,326 
707 
141 
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730 
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946 
262 
515 
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11,904 





1,024 
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413 

1,087 

1,264 
920 

2,209 


1,472 
1,334 
1,638 
4,857 
6,244 
1,973 
811 
1,531 
7,058 
463 
1,401 
227 
1,799 
1,401 
2,198 
4,208 
165 
4,177 
205 
2,256 
4,281 
2,890 
3,058 
740 
5,084 
128 
3,189 
955 
2,913 
12,854 
4,947 
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766 
1,591 
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has been received. The number of births registered was 364. 
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LINCOLN—cont. 


Holbeach 
Horncastle 
Lincoln 
Louth 
Sleaford 
Spilsby 
Stamford 


MIDDLESEX 


(EXTRA-METROPOLITAN). 


Brentford 
Edmonton - 
Hendon 

Staines - 
Uxbridge - 


ee 2 te 


MONMOUTH. 


Abergavenny 
Bedwellty - 
Chepstow 
Monmouth 
Newport 
Pontypool 


NORFOLK. 


Aylsham 
Blofield 
Depwade 
Docking 
Downham 
Erpingham 
Faith, St. - 
Flegg, East and West 
Forehoe - ° 
Freebridge Lynn - 
Guiltcross - > 
Henstead - - 
King’s Lynn - 
Loddon and Clavering 
Mitford and Launditch 
Norwich - = 
Smallburgh - 
Swaffham - 
Thetford  - 
Walsingham - 
Wayland - 
Yarmouth, Great 
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| 1,437 


Births. 


449 
469 
1,877 
694 
605 
556 
591 
391 


12,999 


3,970 
7,685 
3,304 
759 
839 


16,557 


715 
2,611 
548 
868 
3,531 
1,480 


9,753 


469 
265 
579 
435 
468 
543 
323 
291 
301 
336 
272 
260 
527 
333 
645 
3,147 
456 
803 
451 
523 
270 


12,689 
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Insusceptible of Vaccina- 
tion, 
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336 
1,476 
525 
432 
197 
517 
035 


9,108 
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5,649 
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Digest of Vacci- 
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Returns, 1894. 






































t t oe i 
a As : a5 8 
2 | 8 3 bs 
ee s 2 ‘ = hres 
a) a oe 223 | 
gS (Bak) BES Ze ee 
> C) 5 =I 3. = ies s 1 
— om OOD 5 
2 We lee | 8 8 ¢ | a= ee 
e J 3 5 3 ‘= a3 Ss 
° a o g f= oI =| De on) ai 
Zz S$ |ae| @ 5 A= S | see 
3 2 S| s 8 8 |soao 
Hs] = 2s 2 SS o sO00 
ga RN = se aa > | & Oo 
{ } 
NORTHAMPTON, | 
Brackley - - - 269 34 a _- 28 — 206 76'°6 
Brixworth - - - 318 174 - _ 21 — 123 38°7 
Daventry - - - 436 298 1 — 50 5 82 20°0 
Hardingstone = - 318 172 2 — 34 1 109 34°6 
Kettering - - - | 1,293 28 _— _ 177 _— 1,088 84°1 
Northampton - - | 2,477 100 2 — 31 4 | 2,060 83°3 
Oundle - - - 298 257 — — 18 4 19 WE 
Peterborough - - | 1,280 1,102 _ —_ 99 4 75 6°2 
Potterspury - - - 330 212 “2 = 31 5 82 26°4 
Thrapston - - - 3894 AT == see 30 _ 312 79°2 
Towcester - - - 281 154 1 _ 27 7 92 35°2 
Wellingborough - - | 1,476 13 — ~ 164 — 3299 88°0 
9,170 2,591 a ae 995 30 5,547 60°8 
NORTHUMBERLAND. 
Alnwick - = : 676 572 1 a 43 14 | 46 8'°9 
Belford - - - 1 7/ 108 _ — 14 2. | 3 3°9 
Bellingham -- - - 126 111 _ — 5 — a0) 7°9 
Berwick-upon-T wee - 571 495 I — 62 10 3 2°3 
Castle Ward - - 2 690 556 3 = 56 1 74, 10°9 
Glendale > - - 219 188 2, _ 13 —. 16 at 
Haltwhistle - = > 243 123 — = 15 8 97 43° 2 
Hexham - - - 923 TAT — = 84 6 86 10°@ 
Morpeth - - - | 1,679 890 — _— 292 16 481 29°6 
Newcastle-on-Tyne - | 6,688 5,368 14 — 672 35 599 9°5 
Rothbury - - - 134 124 _ _ 8 — 2 1°6 
Tynemouth - | 4,729 3,388 35 — 577 858 SyAL 15°4 
16,805 | 12,670 56 —_ 1,841 450 1,788 13°3 
NOTTINGHAM. 
Basford - = - | 5,792 4,078 iby = 660 184 853 17'9 
Bingham - - - 352 279 1 = 28 17 Bi, 12°5 
East Retford - - 670 566 3 _— 68 6. 27 4°9 
Mansfield - - - | 2,408 1,491 AT — 278 25 603 26°1 
Newark - - - 764 654 — —— 57 8 45 6°9 
Nottingham - - - | 5,166 8,041 ES — 661 125 B24 28°0 
Southwell - - - 4.69 388 2 — 33 19 27 9°8 
Worksop - - - | 1,138 997 2 _ 80 19 40 5°2 
16,759 | 11,494 51 _ 1,865 403 2,946 20°0 
OXFORD. 
Banbury - - - 744 88 — — 62 1 593 79°8 
Bicester - - - 340 271 == = vat) 6 36 12°4 
Chipping Norton - - 466 804 1 _ 51 14 96 23°6 
Headington - - - 881 733 4 — 67 8 19 Ro 
Heniey. - - - 619 510 = ae 42 4 63 10°8 
Oxford © - - 564 474 3 oa 64 5 18 4° 
Thame - - - 338 287 oa — 23 5 23 4°3 
Witney - - - 541 479 3 aaa 35 8 16 4° 4 
Woodstock - - 336 269 31 — 29 6 31 11°0 
4,829 3,465 12 _ 400 57 895 17, 
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RUTLAND. | 
Oakham : « - 272 237 oes 26 2 
Uppingham - ° - 238 200 — —_ 22 — 
510 437 = == A8 2 
SALOP. 
Atcham . - -| 1,807 1,067 2 _ 126 99 
Bridgnorth - - - 849 291 _ _ 31 33 
Church Stretton - - 140 123 _ —_ 13 — 
Cleobury Mortimer - 239 208 — _— 16 8 
Clun - - - - 225 119 1 — 19 — 
Drayton - . - 377 340 5 — 1 
Ellesmere - - : 338 298 2 -- 4 
Ludlow - - - 451 387 = — 7 
Madeley - . - 659 571 _ — 8 
Newport - - - 407 354 -— -— 4, 
Oswestry - - - 743 657 2 — 12 
Shifnal - - - 332 264: _ — 5 
Wellington - - - 724 450 1 -- } 
em = « « 2 971 952, 3 =a E 
Whitchurch - ° . 809 268 = — 8 
6871 | hee. le a 91 
SOMERSET. 
Axbridge = - - 978 846 5} ~~ 9 
Bath - - = = eek Sok 1,321 6 — 92 
Bedminster - - - | 2,633 1,499 7 _ 10 
Bridgwater - - - 948 644 1 — 25 
Chard. - . - 643 539 == _ 9 
Clutton - - . 760 597 = a 10 
Dulverton - - - 1382 125 =< — 1 
Frome - - - 537 452 oo _ 4 
Keynsham - ° - | 1,079 562 4 _ 26 
Langport  - - - 857 286 = _ 3 
Shepton Mallet - - 461 341 2 _ 11 
Taunton - - - 997, 867 3 — 14 
Wellington - - - 493 850 Ser = 10 
Wells - - - 587 466 2 — 17 
Williton - - . 443 893 3 -- 8 
Wincanton - - “ 445 845 6 _ 4 
Yeovil - - - 725 593 ih _ 24 
14,089 | 9,726 | 88 | — 277 
SOUTHAMPTON. 
Alresford = - - - 150 147 == = 2 _ 
Alton - - - - 431 371 2 _ 85 3 
Alverstoke - - - 74 701 al _— 63 4 
Andover - - - 387 829 il — 23 6 
Basingstoke - - - 496 245 aa — 18 —~ 
Catherington - - 80 68 g= — 9 — 
Christchurch - - | 1,488 822 8 _ 127 82 
Droxford - . - 283 254 -— _ 21 2 
Fareham - - - 471 433 a = 23 oe 

Fordingbridge - - 174 154 —_ _ 10 1 


OT OS LO GT OO NTH Or 
TOE TOR NWT 








App. A, No. 1. 
































Digest of Vacci- 
RETURNS, 1894, nation Officers’ 
Returns, 1894. 
‘ e 60 ray 
eile 3.2 3 
eee 3 BS. 
Kies Bg |S g acs 
8 3 a, a.So 
oH x ~ ~ mods. 
S iS b 3 2 og 
= is = 3 S} OD Sf 
= = Ss ss ora S on] Qe, 
4 See ee |e e | 33oe 
Re © me ic ® © AOSD 
| = S Ni —_ Ss oO Beos 
= M = an i= > -a oO 
» SOUTHAMPTON—cont. | 
Hartley Wintney - - 688 553 2 2 37 19 77 14°0 
Havant - - =f) 6042 204 1j— 13 14 9 9°65 
Hursley - - - 80 73 — —_ 6 al — 1°9 
Kingsclere - - - 210 189 a oe 13 3 5 3°8 
Lymington - - - 823 259 _— — 29 3 32 10°8 
New Forest - - - 361 303 2 _— 27 15 14 8°0 
Petersfield - - - 286 234 1 — 20 6 25 10°8 
Portsea Island - - | 4,729 4,147 20 _ 412 4G 104 3°2 
Ringwood - - - 151 128 Heo — 16 a 6 4°6 
Romsey - - - 263 231 = — 19 g 6 49 
Southampton - - | 1,796 1,466 30 _ 177 28 95 6°S 
South Stoneham - - | 1,706 1,333 6 aS 1388 Al 188 13°4 
Stockbridge - - - 170 149 = = 12 2 5°3 
Whitehurch - > > 186 162 all — 15 if 8 4°8 
Wight, Isle of = Salk lar 1,378 4 -- 136 85 124 121 
Winckester, New - - 869 686 4 _— 78 18 23 Bel 
18,410 | 15,010 82 a 1,479 340 1,499 10°0 
STAFFORD. 
Burton-on-Trent - - | 2,814 1,478 _ — 815 58 963 86°38 
Cannock > - - | 1,585 AGE 4 _ 178 8 168 11°3 
Cheadle - - ~ 833 640 1 == 81 ee 104 13°3 
Leek - = - = | 1,821 1,067 a —- 149 53 51 weg 
Tiichfield - - - | 1,279 1,116 6 —_ 116 18 28 3°29 
Neweastle-under-Lyme ~- | 1,381 1,248 1 — 109 3 20 1°7 
Seisdon - - _ 449 364 we _~ 33 5 47 11°6 
Stafford — - ; -| 886 752, gies 76 19 $82) 6-4 
Stoke-on-Trent = - | 4,760 8,604 5 — 676 62 413 10°0 
Stone - - - - 956 792 1 _ 98 19 46 6°8 
Tamworth - - - 674 AG7 = — 68 V7 122 20°6 
Uttoxeter - - - 407 343 oS ~ 30 9 é 8°4 
Walsall ” > = |) S3utd 1,990 20 _ 523 Al7 1,197 82°9 
West Bromwich - - | 5,008 2,907 25 — 487 159 | 1,430 31°7 
Wolstanton and Burslem - | 3,318 2,668 3 _ 482, 29 186 6°5 
Wolverhampton - - | 5,087 | 3,015 27 5 664 125 | 1,251 27°0 
34,485 | 23,628 95 5 | 4,035 626 6,096 19°5 
SUFFOLK. 
Blything - - - 717 633 i = 56 4 23 3°8 
Bosmere and Claydon - 392 305 “= — 24 7 26 8°4 
Bury St. Edmunds - - 420 846 = — 43 15 16 7°4 
Cosford - - - 466 416 ‘il _ 85 4, 10. 3°0 
Hartismere - - - 8381 822 — = 28 3 28 871 
Hoxne - > - 310 270 — == 29 5 6 3°5 
Ipswich - - - | 1,705 809 3 — 172 56 665 42°3 
ildenhall - - - 228 207 — = 13 3 5 3°5 
Mutford and Lothingland- | 1,198 1,020 2 —- 87 . 12 a7 7° 4, 
Plomesgate - - - 555 BON: || eae 36 6 37 77 
Risbridge - - - 473 404 — a= 50 5 14 4° 0 
Samford - : -| 850 300 1 | — 36 5 8 3°7 
Stow - - - - 522, 466 = = 39 5 12. | aes 
Sudbury - - - 439 622 = — 66 li 40} 6°9 
Thingoe - - - 435 889 = = 84 2 10 2°8 
Wangford - - - 875 336 iL _ 30 3 Boxy Deal 
Woodbridge - - - 635 520 EN) 40 7 54 | 11°2 ‘ 
9,901 7,871 13 — 818 1638 1,036 Tiel 
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SURREY (ExtTRA- 
METROPOLITAN). 


Chertsey 
Croydon 
Dorking 
Epsom 
Farnham 
Godstone 
Guildford 
Hambledon 
Kingston 
Reigate 
Richmond 


SUSSEX. 


Battle 
Brighton 
Chailey 
Chichester 
Cuckfield 
Hastbourne 


East Grinstead 


fe Og) ie ie 82s Oe Le 6 


East Preston 


Hailsham 
Hastings 
Horsham 
Lewes 
Midhurst 
Newhaven 
Petworth 
Soyni 
teyning 
Thakeham 
Ticehurst 
Uckfield 


Cy AP a 8 I ee ee ies a 8 


Westbourne - 


West Firle 


Westhampnett 


WARWICK. 


Alcester 
Aston 
Atherstone 


Birmingham - 


Coventr 
Foleshil 
Meriden 
Nuneaton 
Rugby 
Solihull 
Southam 


Stratford-upon-Avon 


Warwick 
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—Q M eS 
839 529 3 
3,977 | 2,533 13 
386 830 1 
1,147 846 i 
1,473 1,191 5 
490 401 it 
1,294 929 9 
R05 473 1 
2,974 2,339 12 
872 683 2 
1,017 900 4 
14,974 | 11,154 52 
499 360 _ 
2,726 2,206 10 
251 156 _— 
176 160 = 
593 483 ut 
TES 7/ 230 — 
516 298 = 
782 658 _ 
894 805 _ 
1,428 1,046 8 
643 466 2 
280 aalyé 1 
854 312 = 
276 236 1 
228 211 It 
339 283 1 
1,564 1,859 5 
187 168 ae 
439 835 _— 
606 263 _ 
199 179 = 
59 38 = 
548 464 1 
14,224 | 10,383 381 
521 432 1 
8,962 6,718 55 
533 300 — 
7,843 6,236 37 
1,589 121 — 
668 270 — 
233 177 _ 
710 68 —— 
753 432 1 
838 666 re 
293 234 — 
518 417 — 
1,247 1,018 1 
24,708 |17,089 | 102 
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RETURNS, 1894. 


Had Small-pox. 
Died unvaccinated. 
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2 2,764 








Vaccination postponed. 
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27 
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28 
5 
151 


35 
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217 
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150 
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Remaining. 


2,171 


61 


2,505 


36 
1,037 
173 
589 
1,257 
322 
33 
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ica 
—Q 
. WESTMORLAND. 
East Ward - . - 819 
Kendal - . =| 1,062 
West Ward - - - 187 
1,568 
WILTS. 
Amesbury - = - 168 
Bradford - - - 254, 
Calne - - - 210 
Chippenham - - 551 
Cricklade and Wootton 822 
Bassett. 
Devizes - - - 480 
Highworth and Swindon - | 1,580 
Malmesbury - - - 815 
Marlborough - - 209 
Melksham - - : 437 
Mere - - - . 177 
Pewsey - - - 283 
Salisbury - - - 696 
Tisbury = "Ge - 239 
Warminster - ad 308 
Westbury and Whorwells- 236 
own. 
Wilton - - - 243 
6,708 
WORCESTER. 
Bromsgrove - - - 912 
Droitwich - = » 516 
Dudley - - - | 5,390 
Evesham - - - 476 
Kidderminster = - | 1,083 
King’s Norton - - | 3,871 
Martley * - - 440 
Pershore - - - 352 
Shipston-on-Stour - - 899 
Stourbridge - - - | 2,978 
Tenbury - - - 182 
Upton-on-Severn - - 494, 
Worcester - - - | 1,820 
18,408 
YORK, East RIDING. 
Beverley - - - deli 
Bridlington - - - 484, 
Driffiel - - . 528 
Howden - - - 861 
Kingston-upon-Hull - | 2,397 
Patrington - - - 199 
Pocklington - - - 884 
Sculcoates - - - | 4,853 
Skirlaugh - - - 234 
York - - - - | 2,496 
12,653 
EB 97569, 








Successfully Vaccinated. 
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359 
469 
303 
1,817 
173 
842 
3,498 
204 
2,031 


9,782 
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s = a S ss) SESS 
aa an) > S S) 
— 83 | 3 13 | Bo 
= 77 18 9 2°5 
= 19 = 10 5°83 
= 129 91 32 3°4 
2s 15 2 5 Ae 
= 29 3 57 23°6 
= 15 2 82 40°0 
= 46 23 133 28°3 
= 22, 10 1 37°6 
= 31 5 95 20°S" 
== 128 95 804 56°9: 
= 15 14 88 32° 4 
pa 17 2 4 2°9 
= 37 _ 245 561 
= 10 7 5 6°S 
= 23 3 10 4°6 
= 47 4 31 5°0 
= 17 13 13 10°9 
= 32 6 77 26°9 
_ 25 — 93 9°7 
= 10 12 14 10°7 
oe 519 201 | 1,797 | 29°8 
— 46 9 129 151 
— 53 9 16 4°8 
— 5696 70 386 Sl 
_ 36 A 97 21°2 
= 80 9 42 AT 
= 359 = | 1,057 27°3 
— 30 31 A 8°0 
— 27 3 6 2°6 
= 26 8 99 9°3 
ih 298 20 54 2°5 
= 13 8 6 vied 
— 48 1 41 8°5. 
— 174 55 975 25°0 
1 | 1,786 227 | 2,102 | “aes 
= 68 19 41 8°4 
— 46 3 76 16°8 
= 47 4 q QT 
— 36 4 16 55 
— 248 43 275 13°3 
— 9 — 17 8°5 
= 38 i 2 0°8 
— 469 42 810 17°6 
= 18 6 6 51 
— 954 47 144 iors 
— | 1,283 169 | 1,894 12°4 
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nation Officers’ 
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YORK, NortH RIvIna. 


Aysgarth = - 
Bedale - 
Easingwold - 
Guisborough 
elmsley - 
Kirkby Moorside 
Leyburn - 
Malton . 
Middlesbrough 
Northallerton 
Pickering - 
Reeth - 
Richmond - 
Scarborough 
Stokesley  - 
Thirsk = 
Whitby - 


YORK, WEsT RIDING. 


Barnsley - 
Bierley, North 
Bradford = 
Bramley - 
Dewsbury = 
Doncaster = 
Eeclesall Bierlow 
Goole - 
Halifax = 
Hemsworth - 
Holbeck - 
‘Huddersfield 
Hunslet : 
Keighley - 
Knaresborough 
Leeds - 
Ouseburn, Great 
Pateley Bridge 
Penistone - 
Pontefract - 
Ripon : 
Rotherham -« 
Saddleworth 
Sedbergh 
Selby - 
Settle - 
Sheffield 
Skipton 
Tadcaster 
Thorne 
Wakefield 
Wetherby 
harfedale 
Wortley 


Successfully Vaccinated. 




































n 

er 

AS 

aa 
- 124 107 
- 214 199 
- 217 181 
al ORT, 929 
- 135 108 
- 144 116 
- 164 148 
- 607 521 
= | 4,165 3,391 
- 289, 245 
- 3833 263 
- Wik 65 
« 3827 267 
= 7 395 
« 311 272 
- 314 O71. 
“ 554 484 
10,216 7,962 
-} 4,064 3,385 
=| 3,709 2,279 
- | 5,619 8.310 
= |) 2.317 1,530 
~ 1 4,580 1,687 
=| 2,244 1,681 
- | 4,555 3,911 
- 883 684 
= | 4,503 208 
° 620 512 
- 949 TAS 
- | 3,688 3,241 
- | 2,613 2,183 
=i 785 38 
- 754 532 
- | 7,316 | 6,052 
© 855, 310 
° 238 214 
= 522 429 
- | 2,306 1,877 
- 899 299 
- | 3,505 2,922 
- 598 69 
- 109 96 
= 457 892 
. 354 276 
- | 7,557 5,911 
- | 1,086 320 
- 918 786 
- 443 815 
- | 3,585 2,949 
° 875 288 
=| 1,402 1,026 
- | 1,463 1,185 


ee 





75,869 | 51,637 
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rs 3 8 S | s6ae 
s 4 3S (a) ‘aq >5o° 
an a > < oO 
= 11 3 1 3°2 
ae 10 if! 4 2°3 
“3 20 _ 16 74 
Cae 88 vf 53 5°6 
at 12 9 5 10°4 
= 13 t) 6 10°4 
= 11 2 3 3°0 
_ 51 9 28 5°38 
— |i 5468 1) 827 siy 7°2 
- 25 6 6 4°38 
— 44 14 i 75 
—— 6 eae ey o°0 
<4 28 3 28 D5: 
ma 134 =e 644 54°7 
— 30 3 6 2°9 
ag 31 2, 10 3°8 
— 34 25 il 6'5 
_- 1,016 180 51,040 11°9 
— 408 16 231 6°1 
— 386 73 958 27°8 
- 708 45 | 1,516 27°8 
~ 289 10 482 21°2 
~ 699 102 | 2,079 47°6 
_ 234 110 201 13°9 
a 400 27 185 A°7 
ao 91 7 99 12°0 
_ 417 — | 8,881 86°2 
_ 64 3 40 6°9 
_ 154 12 30 4° 4 
oS 336 12 68 9°23 
— 287 47 84 5°0 
& 216 — | 1,529 85°8 
= 59 7 155 21°5 
= 715 106 419 79, 
oe 33 1 10 3°1 
= 15 2 5 2°9 
_ 27 8 58 12°6 
_ 213 105 97 8's 
— 44 1 55 14°0 
— 355 56 161 6°2 
= 84 = 444 72°92 
= 10 2 1 2°g 
= 39 10 16 57 
= 38 32 11°0 
= 869 | 39 682 9°5 
— 88 3 34 4°0 
= 43, Ly 68 19°3 
1 360 43 218 7°38 
= 38 15 82 12°5 
oa 134 16 220 16°8 
— 122 13 134 10°0 
1 8,088 928 | 14,868 
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ANGLESEY. 


Anglesey - = 
Holyhead = ™ 


BRECKNOCK. 


Brecknock 
Builth - 
Orickhowell 
Hay - 


CARDIGAN, 


Aberayron = 
Aberystwith 

Cardigan = 
Lampeter = 
Tregaron = 


CARMARTHEN, 


Carmarthen - 
Llandilofawr 
Llandovery - 
Llanelly - 
Newcastle-Hmlyn 


CARNARVON. 


Bangor and Beaumaris 
Carnarvon - - 
Conway - - 
Pwllheli - - 


DENBIGH. 


Llanrwst = 
Ruthin - ~ 
Wrexham - ™ 





Births. 


325 
480 


805 


383 
228 


258 


a i es | re | ee 


1,220 


1,512 


28 4 
472 
349 
226 
215 


1,546 


Successfully Vaccinated. 


268 
420 


688 








343 
196 
500 
i8i 











Insusceptible of Vaccina- 
tion. 


RETURNS, 1894. 


Had Small-pox. 


ue Se 





907 
268 
1,851 
461 


4,127 


967 
1,085 


473 
3,227 


860 
511 
236 
1,592 
401 


3,540 


841 
821 
583 
393 


2,638 
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Died unvaccinated. 


od 


Vaccination postponed. 

















318 
802 
2.536 


2,956 


258 
261 
2,029 


| 2,548 
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S BESE 
nm 
Ss Hose 
(ab) Woo 
far S) 
2 6" 
Ly aa 
37 5°1 
— 1°8 
8 5°38 
66 12°8 
47 19°4 
121 10°0 - 
7 3°9 
9 4°9 
56 16°6 
3 2°7 
—_ 1°9 
75 6°6 
9 1°S 
65 10°3 
2°2 
6. 5°5 
8 2°8 
145 4°9 
OL 4°3 
88 10°7 
46 6°7 
9 ely 
174 oP 
6 5°3 
5 2°6 
50 3°4) 
61 8°5 
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Digest of Vacci- 
nation Officers’ 
Returns, 1894. 


RETURNS, 1394. 
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; 5 OL 
S sui ; @.8 8 
® as 3 = 
= (2) I 2s a 
ee ee ; £ = aeoga 
Ss res) bd S ! Oo Ou 
> o 3 R= a 2 SEE 
ie ca 5 ree ee er 
— od = 3S io} = Qe 
= a es 5 3B A aos 
a D a) =I =| 3S te Ose we 
a a od M 5 =I = He B+ 
a v G 3 awsaaa 
a S ae | = 2 = moses 
rian r=] recto Eos a4 a ® & oo 
faa) M 4 an A i fa | oO 
ee SS ee 
FLINT. 
Asaph, St. - - - 7138 609 ai - 56 if 40 5° 
Hawarden - - - 460 314 4 — 40 2 100 OD: 
Holywell - - - | 1,271 | 1,070 1 — 96 |; O51 53 82 
9Ady -|-1,008 | 12.) = 192 | 54 193 10°1 
GLAMORGAN. | 
Bridgend and Cowbridge - | 1,826 1,548 3 — 198 | 389 38 4°2 
Cardiff - - - | 6,891 5,710 29 _ 668 36 448 7°0 
Gower - - - 265 207 i — 29 1 27 10°6 
Merthyr Tydfil - - | 4,627 | 3,916 9 — 497 154 51 44, 
Neath . - - | 2,128 | 1,859 2 —_ 200 24 43 3°1 
Pontardawe - - - 857 757 — —_ 80 | 16 4 2°3 
Pontypridd - - - | 6,845 | 5,180 6 — 834 68 257 5'1 
Swansea - - -| 3947 | 38,274 2 SS 405 | 1 265 6°7 
26,886 |29,451 | 52 | — | 2,911 | 339 | 1,133 BB 
MERIONETH. 
Bala - - - - 122 105 —_ — 12 3 2 4°} 
Corwen - - - 403 338 1 — 45 13 6 4°7 
Dolgelley - - - 345 292 — — 39 7 7 41 
Festiniog - - - 710 594 -— _ ak 27. 18 6°3 
1,580 | 1,329 | 1 | ae | 167 | 50 33 53 
MONTGOMERY. 
Forden : . - = 376 326 _— — 36 9 5 oak. 
Lianfyllin - - = 425 350 — —_ 58 9 8 4°0 
Machynlleth . . 2380 205 _ — 19 2 4 2°6 
Newtown and Llanidloes - 589 514 1 == 4 6 27 5'°6 
1,620 | 1395 | 1 | = | 154 | 26 4 43 
Le, t letras Ew Oe Ce 
PEMBROKE, | 
Haverfordwest = - 920 742 1 -— 106 80 41 Gea: 
Narberth - - e 464 395 — -— 46 7 16 5'0 
Pembroke - . - 850 731 i — 83 1s aly) Aci 
2,234 | 1,868 2 — 235 65 74, 5°8 
RADNOR. 
Knighton - - : 308 89 — — 48 6 160 54'8 
Rhayader - - - 156 120 — _ 13 te ow, Bp 14°7 
459 | 905) / taseh eee 61 7 -| 192 442 
| | 






































ra 


No. 2. 


INSPECTION OF PUBLIC VACCINATION. App, A. No. 2. 


—— 


List (alphabetically arranged) of 299 Unions inspected during the Year Pao on of 


1896, with reference to the PRocEEDINGS under the VACCINATION ce 
Acts, 1867 and 1871, and an Account of the Awarps certified by 

the Boarp as payable to the respective PusLic VACCINATORS out 

of County Funps. 








a gee: 

oe \oee 

E 3 > 2 Range of Awards Total Sum 

ge 2 8 in each Union. ataba, Medical 

UNION. ss | 822 ; 

Ee é : 3 in ues Inspector. 

eo) 22. |) Mint 9) Maxi: |] Union. 

68 éae mum. mum. 

Zz A 

£i-s. dv) & s.r. £8. a. 

Aberayron - - - 2 1 — Se 8 8 0} Dr. Thomson. 
Aberystwith - - 4 3 8 6 0-18 13.-0)). 33-5 0 Do. 
Albans, St. - - 5 4 GS 20 8 FeO 1418 0 Do. 
Alitwick 2° -<. = +. U. 1 _ - 1 5 0| Dr. Fletcher. 
Alston-with-Garrigill - re 1 _ = 21270 Do. 
Amesbury - 5 ° 2 2 6 0 0)}7-127 0 9 18 0 0/| Mr, Royle. 
Anglesey- = - 3 3 SS OF} 1119 0 23. 4 0} Dr. Wheaton. 
Ashbourne = - 6 5 1-9 Osp 1S 4°50 8418 0] , Buchanan. 
Auckland = si 9 8 5 3 0] 3212 0] 351 3 0} ,, Mivart. 
Axminster > : 8 5 218 0 517 0 22 6 0| Mr. Royle. 
Aylsham - Se se ls 7 4 115 0 216 0 818 0] Dr. Copeman. 
Aysgarth - - - 2 2 2-F 0s 60 513-0] »» Reece. 
Bakewell - - - 8 5 23 0; 1116 0; 383 9 0| Dr. Buchanan, 
Barnet - += - - 5 3 411 0; 1410 0) 2415 0] , Thomson. 
Barnsley - . - 6 i — aay 30 9 0! , Reece. 
Barnstaple’ - - - 11 “ 012 0/ 1819 0 40 5 0] Mr. Royle. 
Bedale “ - - 4, 3 3.5 0 5 2 0 1115 0/| Dr. Reece. 
Belford - += -« - 2 1 — a 3 4 } 0; » Fletcher. 
Bellingham : : 6 a) 2 6 Ore aie sy e Do. 
Belper. <= wn) > 9 5 519 0; 1618 0. 59 3 0| Dr. Buchanan. 
Berkhampstead - - 3 3 616 0; 1115 0 27 3 0/ , Thomson. 
Berwick-on-Tweed - - 5 2 614 0) i 20 1716 0} ,, Fletcher. 
Bideford - . - 6 5 09 0/ 15 5 0 28 8 0| Mr. Royle. 
Billericay ae agit tage 4 4 1 6 0 810 0 17 4 0| Dr. Copeman, 
Birkenhead y : 3 2 814 0} 1418 0| 283 7 0] ,, Wheaton. 
Birmingham .- - 1 1 - _ 328 14 0] ,, Barry, 
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ao Z.\88 
ag ph S 2 Range of Awards | motal Sum 
Ba ve. 25 of in each Union. aie 
ee 5 2 3 a awarded Medical 
Ce PY : S in each Inspector. 
3s eee Misce ad Sateen e yemets 
a S a= | mum. mum, 
Bishop Stortford - 7 8 ae A ~ 3 2 # 0 ‘ Dr. Thomson, 
Blofield» . - 3 2 614 0; 1014 0 17 8 0] , Copeman. 
Blything - ms - - | 8 7 315.0 9 3 0 4518 0} ,, Reece. 
Bolton * » - 9g 10 017-0] 49 2 0| 20015 0} ,, Fletcher. 
Bootle - -» <= =» 3 3 3°9 0 9 2 0 17 O68 Do. 
Bosmere and Claydon - 3 2 6 4 0} 15 4 0! 21 8 0| Dr. Reece. 
Brackley « “ 4 3 0. 8S 20 015 0 114 0| , Buchanan. 
Bradfield : - 5 5 4. 3S 107) sth “95.0 48 3 0 | » Bulstrode. 
Bradford (Yorks} 2 4 4 28) 1S a0 4G, Oe 189 4 01} , Wheaton. 
Braintree - = - id 7 ees ml) S77 385 1 0] , Copeman. 
Bramley - - . - 5 5 310 0} 1514 0 4614 0 | > Wheaton, 
Brampton - - 4 1 -— — — | — » Fletcher. 
Bridgend and Cowbridge 7 6 8 4 5 17,15 ~ 0 7917 91! , Bruce Low, 
Bristol - = S : to}— — — — >> DOTTY. 
Brixworth ‘» - 5 5 | 2 0 0 6 5 0 18 7 0} , Buchanan. 
Bucklow - » 6 Bb WS: On! Oa 20 47 3 0{ , Wheaton. 
Buntingford . 5 = 2 2 | 2 6 Gy cim0 8 9 0} ,, Thomson. 
Burnley - . - 7 Srp 2 Os 17a 0 P88) 60 Do. 
Burton-on-Trent -  . § 1. | 0 13 i) 22 8 9 44 4 0 | Dr. Wheaton. 
| | 
Calne - -ng 2 1 —_ — 12 8 0| Mr. Royle, 
Cardigan - = - - 3 2 6 6 0 § 9 0 1415 0 {| Dr. Thomson, 
Carlisle - ie ss 5 4 3 8 0); 62 4 0 74 14 0] Dr. Fletcher. 
Castle Ward ae 7 2 018 0 219 0 317 0 Do. 
Chapel-en-le- Frith 5 3 1 — ~ 17 12 0 | Dr, Buchanan. 
Cheadle - é - 1 5 5 4 8 0| 18 1 0] 8418 °0] ,, ‘Wheaton, 
Chelmsfor@ -»« = - 9 8 wee cee teed, 10 8118 0} ,, Copeman. 
Chertsey = » 6 6 0 8 -O-; 10 18. 0 388 2 0} ,, Sweeting. 
Chester = " & 1 -_ — ‘| 84 & 0) ,, Wheaton. 
Chesterfield ° . 12 8 26 0; 88 6 O| 14016 0| , Buchanan. 
Chester-le-Street - 4 8 16 2 0} 5418 0 9112 0| ,, Mivart. 
Chippenham =» = fhe 8 5 17 0] 15 1 0| 8617 0] Mr. Royle. 
Chorley ee na 5 5 138 8 0| 84 0 0; 10316 0} Dr. Thomson, 
Clitheroe + - 5 5 12S. O') 161 0%. 86 FH6 Do. 
Cockermouth + - 5 2 219 0} 22 0 6| 2419 0| Dr. Fletcher. 
Colchester - - 1 1 mee _ 88 8 0| ,, Copeman, 








UNION, 
Congleton - | 
Cosford . = ay 
Coventry - - 
Crediton .. = = Pl 


Cricklade and Wootton 
Bassett. 


Croydon - » =} 


Darlington ~ . 
Daventry = et er a 
Depwade - = é 
Derby = » . | 


Devizes = = oat 


Dewsbury ot & 750 Be 


Doneaster - = : 


Dorking » - =| 


Downham = = 


Dudley - = me 


Dunmow « = fe 


Durham - ss -| 


Dursley* - m 5 


Easington » = 


Easingwold 


Easthampstead - =| 


East Stonehouse = - 
Hast Ward = - yy © 
Ecclesall Bierlow - 
Edmonton - . “ 
Epping -  » - - 
Epsom ° » ‘ 
Evesham * - 


Exeter ® - a 












































4 Ag spp 2, 
a8 oe: Range of Awards Total Sum Public yon oF 
= , : nation 1896, 
ER 28 in each Union. 2 ee Medical 
gs & ‘. g in each Inspector. 
< 58 Mini | Mazi-=| Union. 
ss SAS mum. mum. 
£: S Gs-| & Sia. £ Ysa: 
3 3 Goats Ga Hse Lee 42.10 0 | Dr.Wheaton. | 
5 4 4 4 0} 1112 0 30 8 0] » Reece. 
1 1 _ - 014 0, , Barry. 
10 7 160; 9 6 0} 82 1 0| Mr. Royle. 
3 3 65 0| 1116 0; 2414 0 Do. 
6 4 32 0| 44 7 0! 66 0 0| Dr. Sweeting. 
5 5 217 0 14244 9-.0 : 38 3 0} Dr. Mivart. 
6 5 116 0 8 3 0} 9412 0] , Buchanan. 
8 8 2 45 0 | 7 16 0 787 0.) 5 Copeman, 
2 = a — | — ,» Buchanan. 
6 5 2 0 0|-1819 0 3010 0 | Mr. Royle. 
13 & 3 3 0; 1614 0 7412 0| Dr. Reece. 
v 6 518 0 (8747 0,) e138 0 Do. 
4 4 0 8 6 y 8 0 17 3 0| Dr. Sweeting. 
Yi 4 70 0/ 3 38 0 37 9 0| ,, Copeman. 
8 8 10 8 0| 61 1 0; 250 8 0] ,, Wheaton. 
6 5 28 0 411 0 19 $ 0| ,, Copeman. 
5 3 9116 0| 50 0 0} 9515 0} , Mivart. 
3 I — — 415 0} Mr. Royle. 
5 2 2412 0; 58 6 O 8218 0 | Dr. Mivart. 
5 5 114 0 314 0 14 6 0; ,, Reece. 
3 = | 6601 718 0| 1819 0|., Bulstrode 
i 1 _ _ 12 14 0} Mr. Royle. 
6 1 _ “ 4 8 0| Dr. Fletcher, 
3 3 416 0; 42 7 0 7814 0) ,, Reece.' 
16 11 0 6 0| 41 1 °0| 12917 0| ,, Sweeting. 
8 5 & 652.0 916.0 26 4 0} Mr. Royle. 
9 6 2.5 0) (ih G oO 41 17 0 | Dr. Sweeting. 
5 5 110 0| 21 6 0 3918 0| . Wheaton. 
1 1 c= =~ 15 18:0 | 3, - Barry, 





* Inspected in 1895. 
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— 2 |3% 
Inspection of Ag Ss, 
Public Vacci- ao les Range of Awards | ota) Sum 
nation, 1896. 25 | of . 
g 1S 8 in each Union. awarded Medical 
UNION. ys hrc} ERs! ; 
Sq | RFR in each Inspector. 
Pa 3 Be | Union 
ewe ; 10Mn. 
ee ah = te Mini- Maxi- 
68 | 6ak mum. mum. 
wi Z 
LOS RN 2B" 5 OE Se Saae 
Faith, St. ° . 5 2 018 0 29 0 8 7 0]! Dr. Copeman, 
Farnham - - . 7 5 OO) AG S20 4519 0| , Sweeting. 
Flegg, East and West 4 2 017 0 811 0 9 8 0); .. Copeman. 
Forden - ° . = 4 4 613 0 1, Se 0. $119 0 » Wheaton. 
Freebridge Lynn - 4 i _ — 616 0| ,, Copeman. 
Fulham - : - 3 3 9) 6 0/108 7 0|] 296 2 0| . Sweeting. 
Fylde, The - - 5 5 3:10. @ | 23:11 .06 69 56 0| _,, Thomgon. 
Garstang « - - 8 3 616 0 918 0 25 10 0 | Dr. Thomson. 
Gateshead - - : 5 4 1613 0] 18212 0 21311 01 , Mivart. 
George’s, St. (Hanover 3 2 14 50) 25. ay 40 39 6 0] ,, Sweeting. 
Square). 
Giles, St., and St. George, ah 1 _ _ 15 10° 0.1 Do. 
Bloomsbury. 
Glendale - : 6 3 oO 5 0 8 6 0) Dr. Fletcher. 
Glossop - - : 1 = = _— = » Buchanan. 
Godstone - - - 5 3 213 0 Db S810 1117 0) 3, Sweeting. 
Goole - “ se - 4 2 413 0 oF @ 14 0 0 ~,, Reece. 
Gower - - = 8 3 27-20 6 2 0 1318 0) ,, Bruce Low. 
Greenwich - caer 2 2 89 19 0/101 0 0| 14019 0] ,, Sweeting. 
Guildford - - : 9 8 3.17 70! |=; 22719" 0 60 12 0 Do. 
Guiltcross - . - 5 4 bat eG ee tls) 0 84 96 0) Dr. Copeman. 
Guisborough - . 7 4 316 0] 10 8 0 24 2 0/%, Reece 
| 
“Haltwhistle - - 4 3 02) 70 iy 8) 116 O| Dr. Fletcher 
“Hambledon - - 5 4 2 8:0; 12 2 0 28 6 0| , Sweeting. 
‘Hampstead - - nie 1 1 _ — 13 00 Do. 
‘Hardingstone 3 3 220 414 0 11 6 0} Dr. Buchanan. 
Hartismere - <= - 5 3 SIH 19) 610 0 18 5 0] ,, Reece. 
Hartlepool - . S 2 44,18 0)] 65 6 ©) “10. 4 0) Mivart. 
Haslingden = - 5 5 612 0| 28 2 0 90 9 O]| ,, Thomson. 
Hatfield - See 3 2 Bok 104 OE8 Ql ald 7! 6 Do. 
Hayfield - - : 1 nl — —_ 2017 0 | Dr. Buchanan, 
Helmsley - - i 2 10 0 800; 4 0 0| ,,° Reece. 
Hemel Hempstead - 4 8 4 2.0 619 0 1619 0: ,, Thomson. 
Hemsworth . : 4 2 |, 014 0 8 0 0 8 14 0/| ,, Reece, . 
Hendon - - -} 6 6 18 0/55 8 0| 9713 0] ,, Sweeting. 
Henstead - : - 5 5 19 0 211 0 O12 0N 4; Copeman. 





UNION. 





Hertford = = m 
Hexham - 5 g 


Highworth and Swindon, 


Hae! So Wt oP 
Holbeck - - - 
Holborn = - =- - 
Holsworthy . = - 
Holyhead - ° - 
Honiton - > - 


Houghton-le-Spring - 


Hoxne - - > 
Huddersfield 40 se 
Hungerford : - 
Hunslet - = ge 
Huntingdon : - 
Ives, St. - : - 


Kendal - > - 
Kensington 


Kettering - - = 


Kingsbridge 
King’s Lynn - - 
King’s Norton * - 
Kingston-on-Thames- - 
Kirkby Moorside - 
Knighton - - - 


Lampeter - ° - 
Lanchester - a Ds 
Leek - - : 
Leigh .« we) 


Lexden and Winstree - 
Leyburn - Ss . 
Lichfield. ‘ 2 : 


No. of Vaccination Dis- 
tricts in the Union. 


T+ eK NN f&® WO © 





of Public Vacci- 


recommended 


for Award. 


nators 


No. 
a w 


bo 


Sr OO OD CO — SB DO Pp 


_ 


Se we Oo TST = Bp 


eo bk 


& © © C Oo 


Range of Awards 














Total Sum 
in each Union. Died 
in each 
Mini- | Maxi. | Union. 
mum, mum. 
\ 
LES..d,) £ s.-\d. £ i's. -d. 
3° 0 13.14 0 23 16 0 
019 0 215 0 8 2 0 
613 0; 33 6 0 39 19 0 
5 16 0 23 6 O sys WO 
MO 13 127-0 1419 0 
19 5 0} 383 38 0; 110 6 0 
24 0 817 0 17 5 0 
Che) ak) yf 0 27 2 0 
112 6| 1613 0| 4 8 0 
15, 1,30.) 18 15° +0 ol 7 0 
017 o| 716 0| 1614 0 
319°: |} 32.17 -0 | -4TP 9%0 
6 40| 1117 0| 3600 
819 0| 44 0 0 63 15 0 
(BGA I a} 31 13 0 
‘On OMnO ey) Pas A Geax) 
3 7 0| 1619 0| 3610 0 
= ad 4719 0 
3.9 10), #25 0 2510 0 
~ — 215 0 
0| 7% 2 0} 16912 0 
26 0| 3215 9) @9 6 0 
— es 6 5 0 
co a 015 0 
812 0 911 0 3.0 
2S 6 1 G2b 0 94 8 0 
114 0} 150 0 28 6 0 
18.17 0 | +61.) 0750") M19 15.0 
One: 419 0 20 10 O 
i 37,0 116 0 3 4 0 
013 0| 238 8 0 43.18 0 


Inspection of 
Public Vacci- 
nation, 1896. 


Medical 


Inspector. 


Dr. Thomson. 
» Fletcher. 
Mr. Royle. 
Dr. Thomson. 
» Wheaton. 
» Sweeting. 
Mr. Royle. 
Dr. Wheaton. 
Mr. Royle. 
Dr. Mivart. 
» Reece. 
Do. 
Dr. Bulstrode. 
» Wheaton. 


$$ 


» Bruce Low. 


Dr. Bruce Low. 


Dr. Fletcher. 
» Sweeting. 
» Buchanan. 
Mr. Royle. 
Dr. Copeman. 
» Wheaton. 


, Sweeting. 


» Reece. 


», ‘Thomson. 


Dr. Thomson. 
» Mivart. 
»» Wheaton. 
» Fletcher. 


- 


, Copeman. 
» Reece. 
» Wheaton. 


App, A. No. 2. 


Inspection of 
Public Vacci- 
nation, 1896, 





UNION. 
Liverpool - . = 
Lianfyllim - ease 
Llanrwst - ° : 
Longtown = «ee 1S 


Macclesfield “ - 


Machynlleth ° . 
Maidenhead , » 
Maldon = 7 - 
Malton «= » : 
Manchester - ” 


Market Harborough - 
Marlborough 4 . 
Mere - - Ses 
Merthyr Tydfil » ~ 
Middlesbrough " - 
Mitford and Launditch - 


Morpeth » * = 


Mutford and Lothing- 
land, 


Neath = - - 
Neots,St.- = = = 
Newbury - - . 
Newcastle-on-Tyne 5 
Newton Abbot = . 
Newtown and Llanid- 
oes. 
Northallerton > 
Northampton» - = 
Northwich = . 


Norwich » = eo 


‘ 
ade 2 ee ee ee ee | 
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EE > g Range of Awards | muta] Sum 
oe 2 8 in each Union. awarded Medical 
oS | BEd 
Sa = = 2 in each Inspector. 
| 4 A 
Bar a. £ §. da. £ s. -d. 
3 3 4215 0/|10518 0| 20918 0/| Dr, Fletcher. 
5 5 519 0 918 0 41 8 0| , Wheaton. 
3 2 411 0] 1017 0 ToeSianG Do. 
2 1 _— — 7 9 O| Dr. Fletcher. 
| 
5 4 3 0 0} 31 8 0] 4911 0] Dr. Wheaton. 
4 3 4 0 0 72) 10 18 5 0 Do. 
3 2 220707) 2h 14 0 2314 0| Dr. Bulstrode. 
8 5 ZL 4°00 8 0 0 1910 0! , Copeman. 
6 4 1 17 10 3 1 0 10 0 0} ,, Reece. 
3 3 3115 0 | 69 0 0 186 6.0')_>,— Fletcher: 
6 = ae = — » Buchanan. 
2 2g 4 2 0 676 0 10 8 0O| Mr. Royle. 
2 2 T OO henttit7 “0 LS 27-°0 Do. 
10 10 7 6 0| 64 2 0} 25917 0| Dr. Bruce Low, 
4 2 5O7 2 0 45 10 6 5017-0)! ,, Reece. 
8 6 018 0; 19 4 0 5410 0] ,, Copeman, 
9 — _ _ _ Dr. Fletcher. 
3 2 2114 0|. 52 0 0 73.14 0;.,, Reece, 
6 4 1519 0/ 3917 0| 111 1 0} Dr. BruceLow, 
6 4 314 0; 11 5 0 24 14 0 Do. 
3] 2 4 6 0; 20 4 0 2410 © | Dr. Bulstrode, 
3 4 34 3 0] 95 0 0; 219 9 0 » Barry, 
13 8 £10505) 227 98 93 10 0| Mr. Royle. 
4 3 510 0| 28 9 0} 4135 0| Dr, Wheaton, 
4 4 0 6 0 b ito 0 9 10 Ore; noe: | 
4 2 018 0 016 0 1 9 0] ,, Buchanan, 
5 4 19 9 0; 3310 0 9813 0| , Wheaton. 
2 1 = — 916 0 | 


» Copeman, 


UNION. 


Oakham - 2 


Okehampton -~— - 


Olave, St. - ° 


Ongar = = 


Orsett - = 


Oundle P = 


Ouseburn, Great - 


Paddington * 
Pateley Bridge = 
Penistone » 2 
Penrith - 2 
Pershore .- = 
Peterborough = 
Pewsey = 
Pickering = . 
Pliomesgate = 
Plymouth ° 
Plympton St. Mary 
Pontardawe - = 
Pontefract . 


Pontypridd » 


Poplar = ° 


Potterspury 


Preston - = 


Reading - 
Reeth ~ - 
Reigate - > 
Rhayader * 
Richmond (Surrey) 
Richmond (Yorks) 


Risbridge ve ° 


Rochford 2 


Rothbury » ° 





No. of Vaccination Dis- 
tricts in the Union. 


he CW md 


or 


Hey 


eB PF BP CO DW DO A KH Dwanwkt aoa wo wo rH 


Oo Dm o& CO W PO Be 





of Public Vacci- 
nators recommended 


for Award. 


—— 


INO. 


He po awn wo Ff DW 


OS Otek OT CO 02) tee 


Or 


oOo wo & FP WO KF BS WH FH 
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Range of Awards 


in each Union, 





Mini- Maxi- 
mum. mum. 
FCC en iat a 
4 2 0 717 
6 0 0} 13 12 
19 0 0 50. 2 
4 4 0 617 
yes bs WU) 8 17 
2.6.9 S76 
RaA5— Oi 10. 4 
4 1 0 5 14 
118 0} 1419 
215 0; 45 2 
2 9 0} 10: 0 
018; 61 /3/10 
4 8 0 7112 
217 0{ 1014 
2712 0} 3612 
Lo O04. 17), 1 
515 0} 79:18 
2010 0} 87 6 
019 0} 14 8 
11 2 Of} 9015 
38 6 0 3 8 
217 0} 1215 
10 3 O; 2618 
26 0 te) al 
2 5 0] 1411 
11770 9 12 
£ 0 -@ 2 8 


SS SP Sea SS 


Co © 


Ns Yn yey es) 


She Sy SS Oe 


Total Sum 


awarded 


in each 


Union. 


£ s. d. 


11 19 
32 13 
100 17 
15 16 
23 7 
11 12 

9 2 


106 11 
18 2 
18 10 
4 7 
36 15 
77 15 
32 3 
51 
30 2 


34 14 
64 4 
51 10 
200 17 
194 11 
18 10 
177 12 


101 2 
6 14 
29 15 

Orel 

47 3 
19 3 
26 7 
17 VF 

5 15 


oO: oF Ss e7 SF Oo ‘sr Oo "oO 


oS SO oOo Oo. So So SS 


APP. A: No. 2. 


Inspection of 
Public Vacci- 
nation, 1896. 


Medical 


Inspector. 


Dr. Buchanan, 

Mr. Royle. 

Dr. Sweeting. 

Mr. Royle. 
Do. 

Dr. Buchanan, 


>» Wheaton. 


Dr. Sweeting. 
x Wheaton. 
sEURELEC: 
» Fletcher. 
» Wheaton. 
» Buchanan. 
Mr. Royle. 
Dr. Reece. 
Do. 

Mr, Royle. 
Do. 
Dr.Bruce Low. 

s»- REECE. 

» Bruce Low. 
» sweeting. 
>» Buchanan. 


» ‘Lhomson. 


Dr. Bulstrode. 
» eece, 
» Sweeting. 
» ‘“homson. 
>» sweeting. 
» Reece. 
Do. 
Dr. Copeman. 
» Fletcher. 


App. A. No.2, 
Inspection of 
Public Vacci- 
nation, 1896, 
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UNION. 


Rotherham 
Royston - 
Runcorn - 


Ruthin - 


Saddleworth 
Salford - 
Salisbury - 
Samford - 
Saviour, St. - 
Scarborough 
Sedgefield - 
Selby = 
Shardlow” - 


Shipston-on-Stour 


Shoreditch - 
Skipton - 
South Molton 
South Shields 
Stepney - 
Stockport - 
Stockton 
Stoke Damerel 
Stokesley 


Stoke-upon-Trent 


courbridge 
Stow - 
Strand - 
Sudbury = 
Sunderland 


Swansea . 


Tadcaster - 
Tamworth = - 
Tarvin ° 


Tavistock 





No. of Vaccination Dis- 
tricts in the Union. 


Pt 
Oo 


| 
=> © © CG CO i ie “os or Ge ‘or oR im 


o oO Tt = ON oa SB HB FF Aa FE BS 


on F WO AN 








recommended 


No. of Public Vacci- 
nators 


oO FF wo ST 


ae oOo oOo St WO oO oO PSP KH wo IX HFM OO AOeNeY Ss Fk Fk HS Lk. LP HN 


ay © @ ~® 


for Award. 








Range of Awards 


in each Union. 


Mini- 
mum. 


~ BR BD We 
Oo TT Oe 


eo 
bo 
b 


Co sa Ot Se 


20 19 


14 15 


113 
14 4 


tale 
5 10 
6 9 
1 9 


ye 
28 17 
27 1 


0 14 
17 
41 
3 8 


— Tp a) 


o 


OS (Ss S's 


Sf Sf 1S. SOF O8 OMS eS” Ot iS SS) SS 











Ck 





Total Sum 

awarded 

in each 

Maxie Union. 

mum. 

£ Ss. £ s.d. 
384 1 0 99 135310 
1415 0 3118 0 
2310 0 4710 0 
§ 5 79" 19- 0 
a COLL E AG) 

V7 32 OO) TA 6 
en 6 24 8 0 
4 1 0 a 2-0 
6417 0] 240 1 0 
Lae 10 611.0 
22 7 0 70 2 9 
os) 10 1617 0 
3015 0 5615 0 
D201 £0 24.18 .0 
388 6 0 59 5.0 
bes) 0 o-27 O: 
ee he) 2913 0 
97. 0 OO 180 8 0 
= 63 16 0 
1916 0 6317 0 
16 0 0 30 4 0 
= 18 5 0 
315 0 117 10 
32.19 0 | 128 9 0 
54 38 0] 154 3 0 
512 0 11 6 0 
_ 11s: 0 

2 Eee fer 0) 42 0 0 
W401 10) 181-2 @ 
. 66 3 181 8 0 
2217 0 47 6 0 
13 10 0 28 12 .0 
1212 0 23 7 0 
16 2 0 m7 0 


Medical 


3 Inspector. 


Dr, Reece. 

,, Thomson. 

» Wheaton. 
Do. 


Dr. Reece. 

» Fletcher, 
Mr. Royle. 
| Dr. Reece. 


» sweeting, 





»- Reece. 
», Mivart. 
» Reece. 
» Buchanan. 
» Wheaton. 
» Sweeting. 
» Wheaton. 
Mr. Royle. 
Dr. Mivart. 





» Sweeting. 
3 Wheaton. 
» Mivart. 
Mr. Royle. 
Dr. Reece. 
»- Wheaton. 
Do. 
Dr. Reece. 
» Sweeting. 
» Reece. 
» Mivart. 


» Bruce Low. 


Dr. Reece. 
» Wheaton, 
Do. 
Mr. Royle. 











UNION. 
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Teesdale - 
Tendring - 
Thetford - 
Thirsk - - 
Thomas, St. 


Thorne 


Thrapston ee 


Tisbury - 
Tiverton - 
Torrington > 
Totnes - 
Towcester > 
Toxteth Fark 
Tregaron - 


Tynemouth - 


Uppingham 
Uttoxeter - 


Wakefield 


Wangford = - 


Wantage - 
Ware - = 
Warminster - 
Warrington 


Watford - 


Weardale - ° 


Wellingborough 
Welwyn - 
West Derby - 


West Ham - 


Westminster - 
West Ward - 
Wetherby - 
Wharfedale 














App. A, No. 2. 











A a E 3 Ra Inspection of 
gf FE] Menwwotarane tras sun rae ee 
SP | 28 in each Union. F 
fo |*aes awarded Medical 
oe & FE in each Tnspector. 
ae w Ze 
se iS g < Mini- Slax Union. 
és SAS mum, mum. 
Z G 
fee a. | & Ss a. £ s.d. 
6 3 5 4 0] 1819 0 27 4 0| Dr. Mivart. 
8 5 416 0} 20 1 0 50 6 0/| , Copeman. 
6 6 Ole Os S14 Oe 4218 0° Do. 
7 5 Om? Or) S14. 1450 5 0 0| Dr. Reece. 
15 14 018 0}; 1815 0 7613 0/| Mr. Royle. 
6 3 218 0 510 0 12 18 07} Dr. Reece. 
5 2 110 0 3) 10 38 8 0] ,  Buchanaz. 
3 2 4 8 0 85 0 1213 0/| Mr. Royle. 
13 9 O10 0} 1115 0 29 2 0 Do. 
5 5 75 369) ) 8) 4A 26 2 0 Do. 
13 6 2°% © | 1643. 6 40 11 0 Do. 
4 4 20 0 5 19-0 1418 0/| Dr. Buchanan. 
2 2 | 55 00) 712 0!| 12512 0| ,,~ Barry. 
2 2 AT 0) 12, 4. 0 1611 0 | » Thomson. 
7 3 24 2 0; 88 0 0 8818 0| , Fletcher. 
4 2 110 6 6 0 0 7 10 0 | Dr. Buchanan. 
5 5 Loh © 71650 1614 0| ,, Wheaton. 
6 6 12 2 0; 6112 0} 204 1 0| Dr. Reece. 
2 1 _- = 616 0 Do. 
6 6 4060 0} 1014 0 4218 0| Dr. Bulstrode. 
8 6 011 0; 14 6 0 36 5 0| , Thomson, 
5 4 210 0| 9 8 0! 19 4 O| Mr. Royle. 
3 3 714 0|154 5 0; 206 2 0| Dr. Fletcher. 
& 4 4 4 0/] 1319 6 37 8 0| , Thomson. 
5 5 0 eo W 28 12 0| ,  Mivart. 
5 2 0 4 0 012 0 016 0) ,, Buchanan, 
1 iL _ — 4.17 0 ,» <homson. 
7 7 27 0 0| 16114 0} 482 8 0| ,, Fletcher. 
9 9 414 0| 48 3 0; 227 2 0| Mr. Royle. 
1 — _ — _ Dr. Sweeting. 
4 3 24 0 219 0 713 0 |, Hletcher. 
6 2 24 0 40 0 6 4 0| , Wheaton. 
4 3 fan a ie ies SC) 8413 0 Do. 
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App, A. Ne, 2. 
TS n | a3 
prspection of 5 a oo caat 
ublic Vacci- a ve of Awards ( 
nation, 1896, E-3 ad 5 Range ! Total Sum | 
. nm (>) . : . 
ia = 3 pxeeeh Wiens awarded Medical 
UNION, og S Ors . 
ae mae Sey Uh ene >: Inspector. 
2 | 3B | Uni 
68.4) See z, Mini- Maxi- EME 
one fo) gs mum, mum. 
Zz | A 
oe reais: Ss SSA CaN OS aoe Ol a Ee a ee ee 
2 Oks We ES De 0h S18. 1s 
Whitby - . - 4 2 _ — 1 4 0! Dr. Reece. 
Whitechapel ~ 25 1 1 _ _ 17714 0| ,,. Sweeting. 
Whitehaven - - 6 6 2 0 0| 44 1.0) 184 8 0] ., Fletcher. 
Wigan a a eee, SLO 5 28 2 0; 61 8 0 | 29315 0 Do. 
Wigton ° “= - a 6 3 12 Ol ay 4 0 4517 0 Do. 
Willesden* . = 2 a — — — Dr. Sweeting. 
Wilton - s - 4 8 i) a2) 0 ibe GES 1) 92 4 0 | Mr. Royle. 
Windsor - - ° 8 3 io 46 ON 30 270 60 11 0 | Dr. Bulstrede. 
Wirral - =.= as 4 3 517 0 714 @ 20 9 0! . Wheaton. 
Wokingham. = = - 4 3 713 0} 1214 0{] 28 1 01), Bulstrode. 
Wolstanton and Burslem B} 3 2019 0; 80 9 0 "815 01 >» Wheaton. 
Woodbridge “ - 4 1 — — 9 0 0| » Reece. 
Wortley & « . A 3 3 11.6 30 11 O 4419 0 Do. 
Wrexham ree 5 5 4 0 0} 68 4 0/ 137 1 0| Dr. Wheaton. 
Yarmouth, Great «  - 2 2 £3 5 Or) BiG 56 49 11 0 | Dr. Copeman. 
Total “ = | 1,486 1,073 — | _ 15,11019 0 











* Willesden only just formed (out of Hendon Union) at date of inspection. 
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No. 3. 


App. A. No. 3. 


National Vaccine 
Establishment. 


EDUCATIONAL VACCINATION STATIONS. 


I.—SrarFr AT END OF Marcu 1896. 


N.B.—The Stations named in ztalics are Educational Vaccination Stations 


Deseription of 
Vaccinator. 


service and 
salaried 


from 


the 


P arlia- 
mentary 


grant. 


Vaccinators 
supplying 
lymph for 
the public 


and other 
V accina- 


tors 


salaried 


from 


the 


Parlia- 


mentary 
grant, 
but con- 


| 

| 
Paenckial'| 
not 





tributing 
lymph at 
a aa 


rate 


payme ae 


| 
| 
|| 2 
Ly 2 


Vaccina- 


Teachers of [ 


tion 


not < 


supplying | 


lymph. 


L 





authorised by the Local Government Board. 


Name of Vaccinator, 


1. Dr. 


1. Dr. A. C. Clarke - 
2. Dr. Edmund Robinson 

4, Mr. N. E. Roberts - 
4, Mr. J. Hawthorn - 
5. Dr. A. E. Cope -~ - 


6-7. Mr. E. C. Greenwood 


8. Mr. J. Loane - - 
9. Mr. Frederick Holmes - 
10. Dr. Edward Lynes - 


Li-12. Mrs oR. 4.2 Hen- 
derson, 


J. FE. Staines - 
W. Skinner = 
G. A. Miskin - 
J.B. Buist - - 
F. Cadell — - - 
R. Cory” - ~ 


13s. 
14, Mr. 
Laer: 
L6sar. 
P7Dr, 
18. Dr. 


Mr. J. W. Nicol 2 
Dr. William A. Budd - 
Mr. R. G. McKerron - 
. Mr. J. Li. Treharne - 


Ly; 
20. 
Ee 


Dr. W. Husband - 
Mr. G.S8. Page - - 
Mr. V. A. Jaynes - 
Dr. ALM Montgomery: 
Dr. R. Cory - 


R. Cory - - 
2. Mr. Joseph Loane - 


Vaccination 
Stations. 


Surrey Chapel - 
Tottenham Court 
Chapel. 


Salford ~ — - 

Birmingham - 

Liverpool - - 

Newcastle-on- 
Tyne, 


Westminster - 
Marylebone - 


Whitechapel - 
Leeds’ - = 
Coventry - 


Glasgow - 


Endell Street - 
Sheffield - - 
Waterloo - - 
Edinburgh - 
Edinburgh - 
St. Thomas’s Elos- 
pital. 
Glasgow West - 
Exeter - - 
Aberdeen - - 
Cardiff - - 


Edinburgh - 
Bristol - - 
HHorsleydown - 
Dublin. - - 
Cambridge - 





Days and Hours cf 
Attendance. 


Tues., Thurs.; 2 
Mon., Wednes.; 1 


Thursday ; 2 
Tuesday ; 11. 
Tuesday ; 1 
Wednesday ; 3. 


Monday ; 10. 
Tuesday ; 2 
Wednesday; 10. 
Wednesday; 11. 
Tuesday ; 2.30. 
Tuesday ; 12. 
Monday ; 12. 
(Women). 
Thursday ; 12. 
(Men). 
Tuesday ; 10. 
Tuesday; 3 
Tuesday ; 2 
Thursday ; 3 
Tuesday ; 12. 
Wednesday; 11.30. 


Monday ; 12. 
Thursday ; 3 
Wednesday ; 2.30. 
Tuesday ; 12. 


Wednes., Sat.; 12 
Wednesday ; 10, 
Wednesday ; 8 
Tues., Fri. ; 10. 
Friday ; 11. 
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Aep. A. No. 3. 


Il.-—ANIMAL VACCINE STATION. 


National Vaccine ° 2 
Deiablaluncnt: The AwnimaL Vaccine STATION is at 95, LampB’s Conpuit STREET, 


where Dr. R. Cory and Mr. T. S. Srorr attend for the Vaccination 
of Children on Turespays and THurspAyYs, at 10.30 a.m. 


TII.—Sourcres anp Amount oF LymeH SUPPLY IN 1896. 


N.B.—The Stations named in ztalics are Educational Vaccination Stations 
authorised by the Local Government Board. 





























Number of Vaccina- | Nymber of Charges of Lymph 
ape es formed at supplied from the Stations 
ee. respectively. 
ey one Vaccination Stations. |- ; | 
Vaccinator. Re- . re Charged ees 
alert : arged Ivory | each estimate 
Primary. Mics al Points. as equal to 10 
| os “Sh es ee Ivory Points 
Vaccinators | | 
salaried | | 
oe j ce 1. Surrey Chapel 136 17 ae 
ene || 2. TottenhamCourt 275 14 73 
grant, J Chapel. 
Total ~ 41] 31 ane. 73 
(| 1. Salford - - 143 —— a wah 
|| 2. Birmingham - 3,226 185 — 586 
| 3. Liverpool - 470 rh — 67 
| 4. Newcastle - on - 458 7 — 8 
Parochial | Tyne. 
and other | 5. Westminster - 426 19 mae 18 
Vaccina- 6-7. Marylebone 1172 15 = LS 
tors uot 8. Whitechapel - 1,848 — = 760 
salaried 9. Leeds ~ - 633 5 — -— 
from the | | 10. Coventry - 276 — Ps 
Parlia-}| 11-12. Glasgow* - 38 — = 4 
mentary \| 13. Endell Street - 116 — 55 
grant, 14. Sheffield - - 393 1 -- 
but con- 15. Waterloo - 1,156 2 == 1,838 
tributing 16. Edinburgh - 286 1 — a 
lymph at || 17. Edinburghf - 417 3 oo 223 
a sfixed |) 18. Sti" Dhomasis 204 1 -— — 
rate of Hospitat. 
payment. 19. Glasgow West- 448 1 _ 82 
20. Exeter - - 829 172 — — 
21. Aberdeen - 286 5 — Sek 
22. Cardifft- — - 731 16 _ 28 
Total  -| 13,556 445 ae 3,669 
Grand Total - | 13,967 | 476 ae Pr 








* For one month only. t+ For seven months only, 
t For nine months only. 
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II1.—Sovurces anp Amount or LympH—continued. App. A. No. 3. 


: OAL : National Vaccir 
“During the vear additional supplies (to the extent of 3,716 charged Bstabholnente® 


tubes) were obtained from the following gentlemen :— 
Dr. R. S. Archer, Everton. 
Mr. J. Bark, Kirkdale. 
Dr. F. Cadell, Edinburgh. 
Dr. R. F. Cook, Gateshead. 
Mr. A. Meeson, Toxteth Park. 
Dr. G. A. Miskin, Kennington. 


_ IV.—Distrisution or Human Lymen, 1896. 


Number of applications : 


From Medical Practitioners in England and Wales - 2,921 
y 9 99 Scotland - : 2 84 
», the Navy and from the Emigration Department - 49 
»» India and the Colonies - - - 42 
5, Diplomatic and other Foreign Services - - 14 


Supplies sent out :— 
Charged capillary tubes - ~~ = - - =. ».6,289 


V.— DISTRIBUTION OF CALF-LyMPH, 1896. 


Number of applications - = : 4 <igss 
Supplies received :— 

Charged ivory points - - - “ - 14,658 

e capillary tubes) - - - - : 91 
Supplies sent out :— 

Charged ivory points - - . ~ - 13,196 

as capillary tubes - ” » “ 3 91 


HE 97569. C 
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No. 4. 
App. A.No.4 ReporT on the OPERATIONS of the ANIMAL VACCINE STATION at LAMB’s 
On the 0 era Conpuir Srreer, during the Year 1896-97; by Dr. Cory. 
10NS 0 8 
Retatisheere = During the year, Ist April 1896 to the 31st March 1897, 265 calves 
1896-97 ; by were received at Lamb’s Conduit Street. Of these, 260 (males, 211 ; 
ual females, 49) were vaccinated for the purposes of the station, other three 


were vaccinated for other purposes, and two were rejected as unfit for 
vaccination purposes. 

The aggregate weight on reception at Lamb’s Conduit Street of the 
260 calves was, males 69,544 lbs., females, 15,143. On dismissal from 
the station the weights were respectively 75,821 lbs. and 16,512 lbs., 
so that during retention for vaccination purposes calves of both sexes 
gained considerably in weight, males by an average of 29°75 lbs., 
females by an average of 27°94 lbs. Of the above calves, 256 were 
vaccinated with lymph directly derived from other calves and four were 
vaccinated with calf lymph which had been stored. In 256 calf-to-calf 
operations, 17,444 insertions produced 16,110 vesicles, whereas 278 
insertions made with preserved lymph, produced only 182 vesicles, 
yielding rates of insertion success respectively of 92°35 and 65°47 
per cent. No material difference in the results of calf-to-calf vacci- 
nations was observed whether the lymph used was from calves vaccinated 
96, or from calves vaccinated 120, hours previously ; in both cases the 
rate of insertion successful was practically 92°35 per cent. 


Primary Vaccinations.—During the year, 6,336 persons received 
primary vaccinations at the station, five separate insertions of lymph being 
made in the case of each. Of these persons, 3,236 were males and 3,100 
females. Of these vaccinations, 5,827 were done with calf-to-arm lymph, 
and all but 17 of those persons who returned for inspection, sueceeded 
at the first attempt, and in no case was a third attempt at vaccination 
requisite. ‘The amount of insertion success obtained by each of 
three several operators was as foliows:—Of 329 persons primarily 
vaccinated with fresh lymph by Mr. Stott, 10 failed to return for 
inspection. Of the remaining 319, 251 were on examination found to 
have taken in five places, 32 in four, 11 in three, 12 in two, 4 in one, 
and in 9 vaccination was not successful on the first attempt. Mr. Stott’s 
insertion success rate therefore was 90°53 per cent. 

Of 410 persons primarily vaccinated with fresh lymph by Dr. Savory, 
acting for Mr. Stott or myself in the absence of one or other of us, 
6 failed to return for inspection. Of the remaining 404, 351 were 
found to have taken in five places, 33 in four, 9 in three, 6 in two, 3 in 
one, and in two primary vaccination was unsuccessful on the first attempt. 
Dr. Savory’s insertion success rate was therefore 95°49 per cent. 

Of 5,133 persons primarily vaccinated by myself with fresh lymph, 67 
who failed to return for inspection, and other 6, all of whom were 
operated on for the cure of nevi, are not taken into account in these 
statistics. 7 

Of the 5,060 persons remaining, 4,852 were found to have taken in 
five places, 129 in four, 34 in three, 24 in two, and 15 in one, while in 
6 cases vaccination proved unsuccessful on the first trial; the resulting 
insertion success rate being 98°58 per cent. 

Ten persons were primarily vaccinated by students. . 

Besides these primary vaccinations, which were performed with fresh 
lymph, Mr. Stott performed 63 with glycerinated calf lymph, which was 
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supplied to the station by the Board’s Medical Officer, and I myself Ave. A. No. 4, 
performed 391 such vaccinations with glycerinated calf lymph from oy the Opera- 


- Several sources. tions of the | 
Anima! Vaccine 


Re-vaccinations.—These during the year numbered 414. Mr. Stott Establishment, 
performed 12, Dr. Savory 52, various students 13, and I myself 337. Dr. Cory. i 
Of the latter, 313 were successful in five places, 9in four, 7 in three, and 
one was unsuccessful at the first trial; other 7 did not return for 
inspection. 

My insertion success rate therefore in re-vaccinations was 98°30 per 
cent. Mr, Stott’s success rate among his 12 cases, which returned for 
inspection, was 98°15 per cent., and Dr. Savory’s, among his cases 
which returned for inspection, was 98°43 per cent. 

In all, 49 cases returned to the station after ‘‘ inspection” on account 
of some abnormal course of their vaccinations. In the majority of cases 
the reason for return was sore arm, which was almost invariably the 
result of ignorant treatment of the vesicle or of the scab. For the rest, 
there were seven cases of transient eruption and five cases of axillary 
abscess following sore arm. 

There was one death from erysipelas after vaccination. The infant 
was vaccinated on the 9th April, and the death took place on the 7th May. 

There was one other death attributed te convulsions. The infant was 
vaccinated on the 25th June, and the death took place on tbe 6th July. 
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No. 5. 


Orver of Loca GOVERNMENT Boarp amending INstrUCTIONS to 
Pusric Vaccinators; 7th January 1897. 


To the Guardians of the Poor of the several Poor Law Unions in 
England and Wales ;— 
Aud to all others whom it may concern. 


Whereas by an Order issued by Us, the Local Government Board, 
and dated the 28th of February, 1887, it was provided that all 
vaccinations and inspections under Contract should be performed in 
accordance with the “Instructions for Vaccinators under Contract ” 
contained in the Schedule appended to such Order ; 

And whereas by paragraphs (5) and (6) of the Instructions contained 
in the said Schedule certain directions were given to Vaccinators with 
regard to lymph to be used or furnished for vaccination ; 

And whereas it is expedient that further provision should be made in 
the matter as herein-after mentioned : 

Now therefore, We hereby Order and Direct that the said Order 
dated the Twenty-eighth day of February, One thousand eight hundred 
and eighty seven, shall be amended by the substitution for the above- 
cited paragraphs (5) and (6) of the Instructions to Vaccinators contained 
in the Schedule to such Order of the following paragraphs; namely,— 

is (5.) Endeavour to maintain in your district such a succession of 

cases as will enable you to vaccinate with liquid lymph directly 

‘ from arm to arm at each of your Contract attendances. When 

“ stored lymph, whether humanised lymph or calf lymph, is used, 

‘* it should be preserved either dry on ivory points, thickly charged 

* and constantly well protected from damp; or liquid in tubes, 

‘* hermetically sealed at both extremities. With all stored lymph 

caution is necessary, lest in time it have become inert, or 

“* otherwise unfit for use. 

a (6.) Consider yourself strictly responsible for the quality of what- 
ever lymph you use or furnish for vaccination. In storing 

‘‘ lymph, be careful to keep separate the charges obtained from 

** different subjects, and to affix to each set of charges the name, 

“or the number in your Register, of the subject from whom the 

** lymph was derived. Keep such note of all supplies of lymph, 

*¢ whether humanised lymph or calf lymph, which you use or 
furnish as will always enable you to identify the origin of the 
lymph. Do not employ iymph supplied by any person who dees 
“* not keep exact record of its source.” 

Given under the Seal of Office of the Local Government 
Board, this Seventh day of January, in the year One 
thousand eight hundred and ninety-seven. 

(1.8.) Henry CHar tin, 
Hueu Owen, President. 
Secretary. 


n 


n 
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Instructions for Vaccrnators under Contract, as prescribed by 


Orders of the Local Government Board, dated 28th February 1887, 
and 7th January 1897. 


(1.) Except so faras any immediate danger of small-pox may require, 
vaccinate only subjects who are in good health. As regards infants, 
ascertain that there is not any febrile state, nor any irritation of the 


Rs so 


37 


bowels, nor any unhealthy state of skin ; especially no chafing or eczema Apr A. No. 5. 
behind the ears, or in the groin, or elsewhere in folds of skin. Do not, Amended In- 
except of necessity, vaccinate in cases where there has been recent poruc ere 
exposure to the infection of measles or scarlatina, nor where erysipelas nators. 


is prevailing in or about the place of residence. 


(2.) In all ordinary cases of primary vaccination, make such insertions 
of lymph as will produce at least four separate good sized vesicles or 
groups cf vesicles, not less than half an inch from one another. The total 
area of vesiculation on the same day in the week following the 
vaccination should not be less than half a square inch. 


(3.) Direct that care be taken for keeping the vesicles uninjured 
during their progress, and for avoiding afterwards the premature 
removal of the crusts. Do not use any needless means of “ protection ” 
or of “ dressing” to a vaccinated arm ; but if, in a particular case, you 
find reason for means of “protection” or of ‘‘ dressing ” define the 
material and the manner of use of the appliance best adapted to the 
case, avoiding all such as cannot readily be destroyed and replaced 
whenever they become soiled. 


(4.) Enter all cases in your Register on the day when you vaccinate 
them, and with all particulars required in the Register up to and 
including the column headed “Initials of persons performing the 
operation.’ Enter the results on the day of inspection. Each of these 
entries must be attested by the initials of the person who inspects the 
case. In cases of primary vaccination, register as ‘“ successful” only 
those cases in which the normal vaccine vesicle las been preduced ; in 
cases of re-vaccination, register as “successful” only those cases in 
which either vesicles, normal or modified, or papules surrounded by 
areole, have resulted. When any operation (whether vaccination or 
re-vaccination} has to be repeated owing to want of success in the first 
instance, it should be entered as a fresh case in the Register. 


(5.) Endeavour to maiutain in your district such a succession of cases 
as will enable you to vaccinate with liquid lympth directly from arm to 
arm at each of your contract attendances. When stored lymph, whether 
humanised lymph or calf lymph, is used, it should be preserved either 
dry on ivory points, thickly charged and constantly well protected from 
damp: or liguid in tubes, hermetically sealed at both exiremities, 
With ail stored lymph caution is necessary, lest in time it have become 
inert, or otherwise unfit for use. ‘ 


(6.) Consider yourself strictly responsible for the quality of whatever 
lymph you use or furnish for vaccination. In storing lymph, be careful 
to keep separate the charges obtained from different subjects, and to 
affix to each set of charges the name, or the number in your Register, of 
the subject from whom the lymph was derived. _Keep such note of all 
supplies of lymph, whether humanised lymph or calf lymph, which you 
use or furnish as will always enable you to identify the origin of the 
lymph. Do not employ lymph supplied by any person who does not 
keep exact record of its source. 


(7.) Never take lymph from cases of re-vaccination. ‘Take lymph 
only from subjects who are in good health, and, as far as you can 
ascertain, of healthy parentage; preferring children whose families are 
known to you, and who have elder brothers or sisters of undoubted 
healthiness. Always carefully examine the subject as to any existing 
skin disease, and especially as to any signs of hereditary syphilis. Do 
not take lymph from children who have any sort of sore at or about the 
anus. Take lympb only from well characterised uninjured vesicles, 
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Take it at the stage when the vesicles are fully formed and plump. Do 


not take it from a vesicle around which there is any conspicuous com- 
mencement of areola. Open the vesicles with scrupulous care to avoid 
drawing blood. Take no lymph which, as it issues from the vesicle, is 
not perfectly clear and transparent or which is thin and watery. From 
a well-formed vesicle of ordinary size, do not, except under circumstances 
of necessity, take more lymph than will suffice for the immediate 
vaccination of five subjects, or for the charging of seven ivory points, 
or for the filling of three capillary tubes; and from larger or smaller 
vesicles, take only in like proportion to their size. Never squeeze or 
scrape or drain any vesicle, and do not use lymph that has run down the 
skin. Be careful never to transfer blood from the subject you vaccinate 
to the subject from whom you take lymph. 


(8.) Scrupulously observe in your inspections every sign which tests 
the efficiency and purity of your lymph. Note any case wherein the 
vaccine vesicle is unduly hastened or otherwise irregular in its develop- 
ment, or wherein any undue local irritation arises ; and if similar results 
ensue in other cases vaccinated with the same lymph, desist at once 
from employing it. Consider that your lymph ought to be changed, 
if your cases, at the usual time of inspection, on the day week after 
vaccination, show any conspicuous areole round their vesicles. 


(9.) Keep in good condition the lancets or other instruments which 
you use for vaccinating, and do not use them for any other purpose 
whatever. When you vaccinate, have water and a napkin at your 
side, with which invariably to cleanse your instrument after one 
operation before proceeding to another. Never use an ivory point or 
capillary tube a second time either for the conveyance or for the storage 
of lymph ; but when points or tubes have once been charged with lymph 


and put to their proper use, do not fail to brenk or otherwise destroy 
them. | 


N.B.—Supplies of lymph are furnished to medical practitioners on 
personal application at the Office of the Local Government Board, 
Whitehall, London, between the hours of 12 and 2; or by letter 
addressed as follows :— 


To 
The Secretary, 
Local Government Board, 
Whitehall, 


London, S.W. 
National Vaccine 


Establishment. 
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No. 6. 


On the PREPARATION ad STORAGE of Cree tad Gin Lympu ; 
by Drs. Tuorne THorne and Moncxron Copeman. 


InrRopucTION addressed by the Meprcau Orricer to the Right 
Honourable Henry Caaprrin, M.P., President of the Local 
Government Board. 


Sir, 

3 SHortry after the issue of the Report of the Royal Commission 
on Vaccination last autumn I received your instructions that I should, 
together with Dr. Monckton Copeman, visit certain cities in different 
countries on the continent of Europe, with a view of obtaining informa- 
tion as to the methods adopted, by the respective authorities and others 


concerned, in the distribution of vaccine lymph derived from the calf, 


more especially in reference to the preparation, storage, and distribution 
of glycerinated calf lymph. 

The necessary visits were commenced in December of last year, but 
owing to the fact that in some of the countries to be visited public 
vaccination is practically limited to certain months of the year, 
commencing with the spring, it was found impossible to complete the 
inspections until quite recently. In eliciting information as to the 


metheds adopted in each of the countries visited, we held especially. in. 


view two points to which the Royal Commission gave prominence in 
their Report. The first of these—one which the Commissioners: put 
“in the forefront” is the recommendation in section 437 of their Report 
“‘ that parents should not be required to submit their children’ to 
** vaccination by means of any but calf lymph.” The second, which is 
referred to in section 448, is concerned with experiments which Dr. 


Copeman made and announced to the International Congress of Hygiene 


which met in London in August 1891, as to the effect of the storage of 
vaccine lymph in glycerine. ‘The conelusions at which he arrives,” 
say the Commissioners, “are that the addition of glycerine, whilst it 
*¢ leaves the efficacy of the lymph undiminished, or even increases it, 
** tends to destroy other organisms”; and they add that * The question 
** is one a further investigation of which is obviously desirable.” 

The places visited by us were Paris, Brussels, Berlin, Dresden, 
Cologne, and Geneva; and in submitting to you an account ‘of the 
operations which came under our notice iw each of these cities, I bes 
leave to make the following observations. 

It will be noted that in each of the countries concerned, vaccination 
with calf lymph has become the habitual, if not the universal practise. 
In some, indeed, we were informed that, althongh vaccination with 
humanised lymph is not definitely prohibited under any statute. or 
regulation, yet resort to such lymph by any medical practitioner having 
official responsibility to the Government is altogether discouraged. 


In only one of the places visited—namely, Paris—did we find that. 


vaccination was carried out under official sanction with crude calf 
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lymph, and even there the process was limited to vaccination direct. 
from calf-to-arm, all lymph stored for distribution being glycerinated 
calf-lymph. 

The circumstances of Paris in the matter of vaccination direct from 
the calf deserve consideration, because they have a certain similarity to 
those which may be encountered in this country, in case the use of 
calf lymph should become habitual. Thus, we were informed that if 
vaccination had, during past years, been limited to the use of 
glycerinated calf lymph, stored in tubes or otherwise, it would have 
been found difficult, amongst certain classes of a population which 
heretofore had only known of stored humanised lymph, to convince 
persons whose vaccination it was desirable to secure that the lympk 
proposed to be used on them was really calf lymph, not humanised 
lymph. In order to ensure confidence in this respect, it had been the 
practice to convey calves to the vaccination stations, or to districts 
infected with small-pox, and to perform the vaccination direct from 
calf-to-arm. Perusal of the account which we give as to this practice 
in the hands of MM. Chambon and Ménard will show that it has beem 
brought to a position of very considerable efficiency. 

In all the other countries visited we found that, acting on the 
indications announced by Dr. Copeman in 1891, the Goveraments and 
other authorities concerned had made sustained investigation as to 
the preparation, storage, and use of glycerinated calf lymph, and had 
gradually come to adopt that preparation of lymph for official, and in. 
some cases for all, purposes throughout their jurisdictions. Thus, in 
Germany we were informed that the system of vaccinating direct from. 
the calf had come to be abandoned as completely as that from arm-to- 


arm, the use of glycerinated calf lymph having become general 


throughout the Empire. 

The reasons for this change have been two. The governing reasom 
has been the confirmation by competent bacteriologists of the results 
obtained by Dr. Copeman, to the effect that, by the admixture to calf 
lymph of a 50 per cent. solution of pure glycerine in sterile water, and 
by subsequent storage of the lymph material in tubes, under due 
precautions, for a term of several weeks, the preparation remained quite 
active as vaccine, whilst a very remarkable germicidal effect was 
produced on extraneous micro-organisms in the lymph, even including 
certain pathogenic organisms which had been purposely added to the 
lymph material. The second reason was that, by reason of the admix- 
ture referred to, the amount of vaccine procurable from a given calf 
could be greatly, even enormously, increased, and that, within certain 
wide limits, this could be done without interfering with the insertion- 
success following on the use of the lymph. At the Board’s Animal 
Vaccine Establishment it has hitherto not been deemed necessary, nor 
even expedient, to make one calf serve for more than some 200-300 


vaccinations. It is no unusual thing abroad to provide from a single 


calf an amount of glycerinated lymph that shall serve for from 4,000 to 
6,000 vaccinations, and in Berlin we were assured that the glycerinated 


lymph which was prepared in our presence from one calf would suffice” 
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for no less than 15,000 vaccinations. We brought some of this Berlin 
lymph to England, and it was used for the purposes of vaccination at 
intervals of 9, 11, and 87 days after its collection, with the result that 
in 76 vaccinations performed, in each case by five insertions, its use 
resulted in a mean insertion-success of 92°0 per cent. Storage of this 
particular sample for a much longer period did not give satisfactory 
results. With other preparations of glycerinated lymph, diluted to 
ubout one third of the amount of the Berlin sample, and which were 
used in England at intervals varying from 7 to 31 days after collection 
and preparation, the insertion-success reached 97, 98, and 99 per cent. ; 
and in the case of 111 vaccinations, all effected with two other supplies 
of glycerinated lymph, used at intervals of from 7 to 30 days after 
preparation, the success reached 100 per ceut., every insertion of lymph 
being followed with success. In all these cases the vaccination was 
performed by means of five insertions. 

In every instance we found that the work of collecting, preparing, and 
storing the glycerinated lymph was carried out with the greatest care ; 
a condition of scientific cleanliness was especially aimed at, and a 
laboratory, fitted with bacteriological and other scientific apparatus, 
always formed an essential part of the vaccine institution. The extent 
to which the desired end of freedom from extraneous impurity was 
attained depended large!y on whether a first attempt to adapt an existing 
calf station or similar establishment to its new purposes had been 
maintained, or whether it had been abandoned in favour of an institution 


constructed especially for the purposes of that which is in the main- 


scientific laboratory work. Several of the stations which we visited are 
already under condemnation, because of the diificulty of ensuring that 
freedom from extraneous micro-organisms which should be aimed at 
during the preparation of the lymph supply; the Cologne station is one 
of the newest, and may well serve, in its main features, as a type of that 
which should be aimed at. 

The condition of scientific cleanliness to which I have referred 
extended to such matters as the following: (a) the construction and 
administration of the stabling forthe calves; (6) the means for washing 
or bathing calves before their vaccination ; (c) the construction, cleansing, 


&e., of the operating rooms; (d) the cleansing of the vaccinated surface 


of the calf with germicidal preparations and sterilised cloths before 
collection of the lymph ; (e) the use of clean sterilised outer garments 
by all officials concerned in the processes carried out ; (f) the sterilisa- 
tion of all instruments, &c., employed ; and (g) the carrying out of the 
process of admixture of the lymph material or pulp with glycerine, as 
also its preparation and storage under conditions of laboratory freedom 
from extraneous organisms. 

Further, we found that it was an invariable practice at the stations 
visited on the Continent not to issue any lymph until a report had been 
received from a veterinary surgeon, after slaughter of the animal, as to 
the freedom of the calf furnishing it from disease; in brief, the lymph 
issued is that of healthy calves only. This practice is mainly with a 
view of avoiding all risk of conveying tuberculosis along with calf lymph ; 
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though such risk would, under any circumstances, be a very: remote one, | 
seeing that tuberculosis is extremely rare in young bovine animals, and 
seeing also that the tubercle bacillus, when experimentally added to a 
mixture of lymph and an aqueous solution of glycerine, rapidly loses its 
vitality. 

The information which we obtained in the course of our visits does 
not profess to be complete. Much remains to be aseertained by careful 
scientific research, in order to learn what are the precise conditions 
under which glycerinated calf lymph can be prepared and stored, so as 
to secure to the utmost freedom from extraneous, and especially from 
pathogenic micro-organisms, whilst’ at the same time retaining to the 
utmost the undiminished protective value of the lymph material against 
small-pox. We learned that in every country visited further research is’ 
being made in this direction, and in Germany a special commission of 
medical and bacteriological experts has been appointed by the Government 
to study and report upon the subject 

But the information which is now available in this country, and that 
which, during the course of our visits abroad, was placed at our disposal 
with a readiness and a courtesy which calls for an expression of the 
fullest acknowledgment, suffices to enable me to submit the following 
conclusions for your consideration :— 

Ist. It is desirable that vaccination, both primary and secondary, 
carried out under the auspices of the Government, should be performed 
exclusively with vaccine lymph derived from the calf. 

2nd. There will probably be advantage in retaining, for a time at: 
least, the system of calf-to-arm vaccination at the Board’s Animal: 
Vaccine Station for such parents and others as may specially desire it, 
and for the purposes of comparing its results with those following the 
use of calf lymph preserved in one or another way. 

3rd. The distribution of calf vaccine from the National Vaccine 
Establishment should be limited to glycerinated or similar preparations 
of lymph and pulp material, in air-tight tubes, or other glass receptacles. 

4th. To give effect to the above it will be requisite that the Board’s 
Animal Vaccine Station should be reorganised, both as regards con- 
struction and administration. Notably will it be requisite that it should 
include a properly equipped laboratory, under the direct supervision of: 
a bacteriological expert. 

I have the honour to be, 
Sir, 
Your obedient servant, 
July 1897, RICHD. THORNE 'THORNE. 
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Report on the Resuuts cf an Inspection made by Dr. R. THORNE 
THoRNE and Dr. S. Moncoxron CorumMan as to VACCINATION 
ARRANGEMENTS adopted in certain Huropran Countries with 
special reference to the Preparation and StoraGeE of 
GLYCERINATED Catr Vaccine Lympa. (Prepared by Dr. S. 
Monckton CopeMANn.) | 


PARIS. 


At Paris we spent several days in inspecting the manner in which 


the work of obtaining, preparing, storing, and distributing calf vaccine 
lymph is carried out at the Institut de Vaccine Animale and at the 
Académie de Médecine respectively. 


The Institut de Vaccine Animale. 


This establishment is carried on by M. Chambon and Dr. St. Yves 
Ménard. It is, practically, a private establishment, although the munici- 
pality of the city of Paris contract with the directors to carry out all such 
public vaccinations, within their jurisdiction, as may be necessary. 

The Institut de Vaccine Animale, which is situate in the Rue Ballu, 
consists of what was originally a dwelling-house, with a courtyard 
opening to the street alongside, and a stable behind, the portion of the 
courtyard immediately adjoining the stable bemg covered over and 
provided with sliding doors, so as to form an operating room when 
necessary. Rooms in the dwelling-house on the ground floor are set 
aside as waiting and operating rooms in which persons are vaccinated 
direct from the calf, while on the first floor are other rooms in which 


the calf lymph is manipulated, placed in sealed tubes, stored, and- 


distributed. 


Stable.—This is a building about 18 feet square, which contains stalls 
for 10 calves. Each stall is somewhat narrow, but we were informed 
that this was advantageous, as the animal was thus kept more quiet than 
would otherwise be the case. Attached to the halter of each animal is a 
large iron ring which runs on a vertical iron rod let into the wall of 
the building, above and below. This arrangement was devised in 
order to prevent the calves from being able to lick the inoculated area 
of their body, while, at the same time, it does not prevent them from 
lying down. The floor of the stable, which is formed of roughened 
bricks, slopes slightly to a shallow drain on either side of a footway 
between the two rows of stalls. The building is heated artificially by 
means of hot-water pipes, and its ventilation is aided by means of an 
extraction shaft containing a lighted gas jet. At the time of our 
visit the temperature was about 15° C. The walls are covered with 
glazed tiles, and the floor is laid with bricks which are impervious to 
moisture. Both walls and floor are occasionally washed down by the 
aid of a spray of a solution of perchloride of mercury. 


Calves.—These animals, which appear to be in every respect well 
suited for the purpose of lymph propagation, are of a special breed, and 
are obtained from the Department of Corréze in the southern half of 
France. They are all of a uniform reddish-brown colour, with fairly 
long, soft hair. Their skin, when exposed by shaving, is seen to be 
particularly smooth and supple, and it varies in colour from pink to a 
pale shade of brown. For the purpose of keeping free from urine the 
straw-bed which comes into contact with the surface of the body 
operated on, only cow-calves are employed, which vary in age from four 
to six months, the average being about 18 weeks. Prior to being 
brought to the Institut stable they are kept for about 12 days in a 


App. A. No. 6. 


On the Prepara- 
tion and Storage 
. be Se bis 
all uympn ; 
Drs. Thorne eh 
Thorne and 
Copeman. 


44 


App, A.No.6. quarantine shed in the outskirts of Montmartre. ‘They are all weaned 
On the Prepara- 2t the age of two months, and they receive no milk or eggs while at 


tion and Storage the quarantine shed or at the Institut stable, the food of each calf 
of Glycerinated sae 
Calf Lymph; by Consisting of--— 


Drs. Thorne : ‘ ; 
Thorne and J. litre of cl ushed oats ; 
Copeman. 2 litres of bran; and 


3 kilos of hay 
twice daily, at about 6 am. and 4 p.m. At both places water is 
supplied from the town mains. 

The calves cost, on an average, about 125 franes, with an additional 
22 frances for travelling, &c., making 147 francs in all. After use, they 
are sold to a butcher, at a loss of from 30 to 40 francs. 

On the day after arrival at the stable, the calves are vaccinated. 
Injection of tuberculin is not employed, as the directors consider this 
unnecessary, in view of the fact that immediately after collection of the 
lymph each calf is sent to the abattoir and slaughtered under the 
personal supervision of a medical man whose report is awaited before 
any of the lymph is distributed for use. In the event of any signs ot 
tuberculosis being found, the whole of the lymph derived from this 
particular animal would be destroyed. 

Vaccination of Calves.—For this purpose one or more large tubes of 
elycerinated lymph, which have been kept for at least a month sub- 
sequent to its collection and storage, are employed, the directors considering 
that better results are thus obtained than if the operation were carried 
out directly from calf to calf. 

For the purposes of the operation the calf is strapped to a tilting 
table somewhat similar in design to these employed in this country, 
but the right hind leg of the animal is not elevated, and in consequence 
the mammary region is not exposed, indeed it is not utilised for 
inoculation. (See Plates I. and IL.) | 

To prepare a surface for the insertion of the lymph the right side 
of the animal is thoroughly scrubbed with soap and hot water, and then 
shaved over an area exiending between the internal edges of the fore and 
hind limbs and from some four or five inches below the spinal ridge to 
the umbilicus. The shaved area is next washed with soap and hot water, 
then with a hot solution of boracic acid, and, finally, with plain hot 
water. It is afterwards dried with clean soft cloths. 

A number of superficial incisions, each about 1 inch long, are ther 
made in a direction at right angles to the long axis of the body and 
about a couple of inches one from another. The incisions of the 
several rows are made en échelon. ‘The lancet employed for the purpose 
has a spear-headed blade, this shape being specially recommended by 
M. Chambon. Over each incision a drop of glycerinated lymph is 
allowed to fall from a glass tube, and the drop is rubbed in with the 
flat portion of the blade of the lancet. The process is carried out by 
one of the laboratory servants, and is a somewhat lengthy one. . 

When the lymph has dried, the calf is removed from the table and 
taken back to its stall. ) | | 

Collection of Lymph.—The vaccine material is always collected om 
the sixth day. ‘The calf is once more placed on the table ; or, if material 
is required for immediate use only, it is usually allowed to stand. (See: 
Plate II.) The vaccinated area is washed with warm water and dried 
with clean soft cloths. Each vesicle is now clamped separately, and the 
crust first removed with a lancet, which is then wiped on a cloth pinned 
to the front of the clean cotton blouse which the operator has previously 
donned. | 
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The vesicle is then thoroughly scraped with the edge of a somewhat 
blunt lancet, and the resulting mixture of lymph, epithelial tissue, and 
blood is transferred to a small nickel crucible set in a wide wooden stand 
on a table close to the operator. The crucible is provided with a cover 
which is kept over it except at the moment when a further addition is 
made to its contents. The collection of all the vesicular material 
obtainable from one calf appears to take about three-quarters of an hour. 

To the pultaceous mass contained in the crucible there is added about 
an equal quantity of glycerine which was described to us as ‘“ doubly 
rectified,” but which appeared to be of very thin consistence as com- 
pared with the best English glycerine. No accurate measurement of the 
quantity employed is made. 

The mixture of pulp and glycerine is triturated in a mixing machine 
devised by Dr. Chalybiaus, of Dresden; the particular one that we saw 
being driven by a smail electric motor. (A description of this machine 
by Dr. Chalybiaus himself will be found on pages 54-35.) 

The mixture, having thus been rendered thin and homogeneous, is 
received in a clean sterilised nickel crucible placed beneath the machine, 
but with a view of still further improving its appearance and of re- 
moving any extraneous matters, such as hairs, it is afterwards pressed 
through a small brass-wire sieve consisting of extremely fine gauze 
into an agate mortar. This is done by means of a bone spoon, and 
there is left on the surface of the gauze nothing but a very small 
quantity of epithelial tissue together with a few hairs. The mixture is 
further triturated in the mortar with an agate pestle, and is then ready 
for filling into the tubes in which it is distributed. 


Storage of Lymph.—The lymph material is next drawn up into a steri- 
lised glass syringe provided with a metal nozzle of such a size that the 
tubes to be filled can easilybe fitted over it. Slight pressure on the piston 
of the syringe causes sufficient lymph to enter the tube. Each tube is 
filled about two-thirds full, and is then placed on a porcelain tray, 
pending its being sealed. This is done witliout delay by means of a 
blow-pipe, the air blast of which is provided by means of a pressure 
apparatus in one corner of the room, ‘The tube is first tilted until 
the column of lymph occupies the central portion, and it is then held in 
a horizontal position, while each end is successively placed in the blow- 
pipe flame, and, when sufficiently melted, drawn out by means of a pair 
of forceps, and so sealed. : 


Distribution of Lymph.—The tubes when sealed are placed with a 
small surrounding of cotton-wool in small light metal tubes provided 
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with a tightly-fitting cover. ‘These cases, if sent out singly, are fitted . 


into a block of wood grooved on one side; being kept in position by a 
paper label, which is gummed round the block, ‘and which has on 6ne 
side space for postal address and stamp, and, on the other, directions for 
use. 

A register is kept of persons to whom supplies of lymph are sent, and 
of the calf from which each supply is derived. 


Académie de Médecine. 


We also visited the vaccine station of the Académie de Médecine, 
of which Dr. Hervieux is the director. ~The general principles on 
which this institution is conducted are so similar to those which have 
been set out at length, in the description of MM. Chambon and 
Ménard’s establishment, that it is unnecessary to enter into similar 
details again. It should be mentioned, however, that at the Académie 
de Médicine the calves employed were not of the same breed as those 


by 
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used at the Institut Vaccinal, neither did the vesicles which we had 
an opportunity of seeing, on a single visit, appear to be quite equal in 
character to those which we observed at the latter institution. 


CaLF-TO-ARM VACCINATION AT NANTERRE. 


While in Paris we were afforded an opportunity of seeing an extensive 
series of vaccinations and re-vaccinations, carried out directly from calf- 
to-arm, at the Nanterre House of Detention. The calf, which arrived 
at the establishment in a closed van a photograph of which we append 
(see Plate IV.), was brought from the vaccine institute of MM. Chambon 
and Ménard, and the vaccinations were carried out by M. Chambon and 
by one of the medical officers to the establishment. 

The operations were performed in a small square room having a door 
at each of two opposite angles; opposite the door of entry the calif was 
tied up to a post, and, in front of and facing it, an assistant took up his 
position in order to collect the lymph, by scraping slightly one of the 
vesicles on the calf’s abdomen, to which compression forceps had been 
applied. On his right hand were placed a tray containing lancets and 
compression forceps, a rack for holding charged lancets, and a glass bowl 
containing a pad of cotton-wool floating in perchloride of mercury solu- 
tion. On either side of him, and so arranged as to be able with ease tu 
reach the tray, sat one of the two operators, each of whom had placed 
in front of him a chair for the vaccinee. 

The male inmates, each with his shirt sleeve on the left arm rolled up 
to the shoulder, were admitted by the door opposite the calf, an assistant, 
wearing an ambulance badge, giving the upper part of each person’s 
arm a brisk rubbing with a cloth soaked in boracic acid solution as he 
entered, the arm being afterwards dried with another cloth. Two or 
three warders were also in attendance, who so directed the stream of 
inmates that each operation chair was refilled as soon as vacated. 

On an inmate seating himself, the operator took a charged lancet from 
the rack, with which he made three punctures in an oblique direction, 
just beneath the skin of the upper arm. The lancet was then dropped 
into the glass bowl containing the disinfectant, from which, in turn, it 
was removed by the assistant, who wiped it on a previously sterilised 
cloth, and the instrument was then recharged. 

One assistant was thus able to keep the two operators supplied with 
charged lancets as rapidly as they were required, and it will be obvious 
that the whole scheme of operation had been well devised, and was 
skilfully and expeditiously carried out, when we mention that during 
our visit no less than 480 vaccinations were performed in the short space 
of 389 minutes. Most of the vaccinations were re-vaccinations, some of 
the inmates having been submitted to the same operation on the occasion 
of previous admissions to this or similar institutions. 


ARRANGEMENTS FOR GRATUITOUS DOMICILIARY VACCINATION IN THE 
City or PARIs. 


As already stated, MM. Chambon and Ménard are entrusted, by the 
municipality of Paris, with the carrying out of arrangements for the 
vaccination and re-vaccination of the inhabitants; and on receiving 
information of the occurrence of small-pox in uny part of the city, they 
make domiciliary visits for the purpose of offering vaccination to persons 
who may be unable or unwilling to attend the public stations. 


. 7 
> ’ 
> w : 
é b 
te eae 7 
<4 
a 
> 
rir 
Pa o 
» 
5 _ 


rope pot i ‘ ; ; aa - =. 

c ao sae a 
0, be Goin t a 
‘ a. 


pret 84 





ares +4 


EI ‘ re eek. s fg eee My 


ra salar : saglidron, Pe 


“ 


pad ae Lanes is fis roae a a oe ee ar 
aie gee yj pot ? a aS Peo be a ial Se co 
vic ii sh Dea eel. La adandt 


Bik ears nara a ‘ peat pee eS gpa Patel mere: * ; : 
Gite. wore set oi: ee BMS! a ee 
WE aS ek ae olan sain ST te Se 
S) Pe ie at ae my ee a : “ / : 
penis ae po ite 
7 agi 


= A abe 








* ri Wr 

hing mae 

; ex “a Yas 13 - a ee 
: i : ee a 





oa we Spi 


320 ise 
~ od jst Dog) Se Ee pw « —-~ 

a ae 
ae me te 


v 





oe 





A 

. ns 

. i . 
1 

7 <i 

7 - 

- can 

ee a 





NH 


i 























DOMICILIARY VACCINATION IN PARIS. 


(From “ L’Illustration ’* of September 16, 1893. 


E 97569. 


47 


The notifications as to the existence of small-pox are at once sent on 
to MM. Chambon and Ménard, who then make arrangements to attend 
at the house or neighbourhood in question on the following day ; but 
’ in the meantime the day and time of attendance are intimated to the 
inhabitants by means of printed cards having blank spaces for the inser- 
tion of the necessary particulars. In Paris each “ house,” in most of the 
quarters occupied by the poor and the working classes, is made up of «a 
series of flats, which, again, are subdivided up into dwellings of one or 
more rooms, the number of persons inhabiting each house being, there- 
fore, much greater than is the case in thiscountry. Hach such “house” 
has a porter’s lodge at the entrance, and it is outside this lodge that the 
notice previously mentioned is displayed, and it is in this lodge also 
that, at the pre-arranged time, the vaccinations and re-vaccinations are 
generaily performed. For these operations calf lymph is invariably 
employed, the process being carried out direct from calf-to-arm, a pre- 
viously vaccinated calf being sent to the house from the Institut 
Vaccinal in a specially constructed van, of which an illustration is 
appended (see Plate IV.). Occasionally, from want of space in the 
porter’s lodge or other reasons, the calf, after being removed from the 
van, is allowed to remain in the street, its halter being held by an 
attendant, while another assistant, taking his seat on a camp stool, 
proceeds to collect lymph from the inoculated area of the animal’s side 
and abdomen, with the aid of clamp forceps and lancet. Where such 
procedure is considered necessary, the persons requiring vaccination, 
whether infants or adults, also are brought out into the street, and the 
extraordinary spectacle may be witnessed of vaccinations being carried 
out by the medical staff surrounded by an interested crowd of sightseers. 

We append a copy of an engraving which recently appeared in the 
illustrated supplement to “Le Petit Parisien,’ in which M. Ménard 
and his staff are depicted carrying out “ public ” vaccination’ under the 
circumstances described. ‘The drawing was made without the knowledge 
ot M. Ménard, but is substantially correct in its details. 

MM. Chambon and Ménard attach much importance to this organisa- 
tion and practice. They say that, under the immediate influence of 
existing small-pox, large numbers are willingly submitted, both to 
primary and secondary vaccination, who would otherwise escape ; and 
they are of opinion that certain classes who might object to be vacci- 
nated with lymph from an unknown source, find all their objections on 
this score removed when they actually see the calf which serves as 
vaccinifer. 

We were supplied both by Dr. Hervieux and by MM. Chambon and 
Ménard with samples of the glycerinated lymph, which had been 
collected and prepared on the occasion of our visits. That which was 
obtained from the Académie de Médecine was collected on December 
10th, 1896. It was used by Dr. Cory at the Board’s Animal Vaccine 
Station for the vaccination of 27 children on December 29th. All the 
cases were, as usual, vaccinated by means of five insertions of lymph, 
and the insertion-success obtained was 99°3 per cent. 

That obtained from MM. Chambon and Ménard was collected on 
December 8th, 1896; it was used by Dr. Cory on December 22nd and 
31st, and on January 7th, 1897, for the vaccination of 96 children, and 
every one of the five insertions succeeded in every child. 
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. BRUSSELS. 
“APP, Am No. 6, 


On the Prepare. At Brussels the propagation, storage, and distribution of calf lymph 


tion and Storage jg carried out at the Ecole Vétérinaire, under the supervision of 
of Glycerinated 


Calf Lymph; py Professor Degive, the director of that establishment. 
eae The building set apart for the calf-lymph station contains the 
Copeman. director’s room, a distributing room, an operating and preparation 


room, and two stables. As, however, we were informed by Professor 
Degive that the accommodation at present provided is regarded as very 
insufficient for the purpose, and that a new vaccinal institute is about 
to be erected, it would serve no useful purpose to enter into a detailed 
description of the present building. 


Stable-—The stable, which is a detached building, contain stalls for 
six calves, three on either side of a central footway, and the stalls are 
so arranged that a space is also left between them and the side walls 
of the building. The stalls are very narrow, and, at the end furthest 
from the central passage, have two iron uprights fastened to the sides of 
the stall. Iron rings, which are attached to the animal’s halter by 
means of steel clips, slide up and down the uprights. This arrange- 
ment permits the calf to stand up or lie down, but prevents all 
possibility of its licking the inoculated portion of its body. 

The stable is warmed by an iron stove, the temperature at the time 
of our visit being 15° C. It is ventilated by windows opening inwards 
in the upper part of the two outside walls, and the removal of vitiated 
air is further facilitated by four outlet ventilators, each about 6 inches 
square, and placed just above the floor level, the up-draught being aided 
by means of gas jets in the outlet shafts. 


Calves.—The calves are not of any special breed, and those that we saw 
did not seem to be so well suited for the purpose of lymph propagation as 
certain of those thus employed at the Institut Vaccinal in Paris. Another 
point of difference is that at Brussels male animals are used exclusively ; 
Dr. Degive believing that the finest vesicles are obtained.on the scrotum. 
For the first four days after their reception the calves are kept in a 
separate “quarantine” stable. On the day prior to vaccination they 
are swung, by means of a belly band and an arrangement of pulleys, into 
a wooden, zinc-lined, tank bath, capable of containing sufficient water to 
cover nearly the whole body. The temperature of the water is kept at 
about 30°C. In this bath the calves are scrubbed all over with soft 
soap. After removal from the bath, the skin is thoroughly dried with 
cloths, and the animal is then placed in the stable adjoining the cperating 
room. 

Each calf is injected with 14 cubic centimetres of tuberculin on the 
day prior to vaccination, but Dr. Degive considers this an unnecessary 
precaution for the reasons that (a) tuberculosis is very rare in calves, 
and that (6) no lymph is distributed until the animal from which it was 
obtained has been slaughtered, and necropsy has made it certain that 
the animal was not the subject of tuberculosis. In the event of tubercle 
being found the lymph would be destroyed. 

The age of the calves employed averages from 10 to 14 weeks, but 
animals four months old are sometimes used. 

The food of the calves consists principally of milk and eggs, each 
calf receiving, in 24 hours, 12 litres of milk and four eggs, together with 
a little hay, which is placed in each stall for the animal to eat if it is so 
disposed. 


Inoculation of Calves—The calf is fixed, by means of ropes, to a 
tilting table of somewhat primitive construction, the right hind limb 
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being elevated, as is usually done in England. A leather blinker is also 
fastened over the head. The right side and the abdomen are washed 
with soap and water with which lysol is mixed, and the surface is then 
shaved. The skin is afterwards washed with warm boracic acid solution, 
then with hot boiled water, and it is subsequently dried with cloths which 
- are sterilised by steam just previous to use. All instruments are also 
boiled in a solution of boracie acid. ‘lhe lancets employed are similar 
in form to those devised by M. Chambon, while the compression forceps 
appeared to be of somewhat old design and needlessly heavy. 

The operator and his assistants all wear white blouses, which, just 
previous to use, have been sterilised in an autoclave. 

_ Incisions, about two or three inches in length, are made at right 

angles to the long axis of the body, all over the shaved area of the skin, 
and also on the scrotum ; the average number for each calf being about 
150. The incisions are made with a dry lancet, and are placed en 
échelon, and about a couple of inches distant one from another. 

The lymph employed for vaccination is kept in stock for, at least, six 
weeks previous to its use; it consists of vesicular pulp which, at the time 
of collection, is simply mixed with twice its weight of glycerine and fs 
then kept in a glass tube, the mouth of which is closed with a cork fixed 
with paraffin until required. Just before it is needed for inoculation of 
a calf the pulp is ground up in a smal] agate mortar with a further small 
quantity of glycerine. The resulting emulsion is well rubbed into 
each separate incision on the skin by means of a thin ivory instrument 
resembling a small paper-knife; the edge deing passed up and down 
each incision several times. 


Collection of Lymph.—On the sixth day the calf is again fixed on the 
operating table, and the vaccinated area is once more washed with warm 
water and dried with sterilised cloths. The lymph required for stock 
purposes is then first collected. For this purpose compression forceps are 
applied to each vesicle separately, and the crust is first carefully removed 
with the edge of a lancet. These crusts are collected in a watch-glass, 
and are employed for the vaccination of children. .The vesicular pulp is 
next removed by scraping with the lancet, and the material is collected in 
another watch-glass or Petri dish and weighed. Glycerine is added to 
it from a stock bottle to the extent of about twice the weight of the 
pulp, but the amount is only roughly estimated, no actual measurement 
or weighing being deemed necessary. The pulp and glycerine are 
stirred together, and are at once placed in a glass tube of such a size 
as to ensure its being almost entirely filled with the material available ; 
it is then fastened down by means of a glass stopper or cork, without 
further manipulation. 

When sufficient pulp for stock purposes has been obtained, the 
remainder of the vesicles are scraped off with a Volkmann’s spoon, and 
the material is mixed, as before, with glycerine, without trituration. 

The glycerine employed was stated to be of English manufacture, 
but was much thinner than that usually sold in this country, giving 
the impression, indeed, that it had been considerably diluted with water. 
It is sold as being “ chemically pure.” 


Storage and Distribution.—Just as is the case with what is termed 
the ‘ stock ” supply, this material is ground down in a mortar, with more 
glycerine, before being distributed for use. 

According to the: amount required, the emulsion is either stored in 
tiny stoppered bottles, which are supposed to contain enough material 
for 25, 50, or 100 vaccinations; or, when a less quantity is desired, the 
material is placed in a slight excavation on the surface of a small glass 
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plate about 1 inch square, and a plate of a similar size, but not hollowed 
out, is slid over it. The edges are sealed with paraffin, and the whole 
is wrapped round, first with tin foil, and then with paper. . 

The small bottles are fitted into blocks of wood, bored with holes for 
the purpose, in order that the parcel may go safely through the post. 

To each package is attached, by string, a doubled card, which can be 
addressed outside, and which, inside, has spaces for particulars as to 
number of vaccinations carried out, the number of insertions in each 
case, and the amount of success which results. | 


The lymph which was supplied to us by Professor Degive was used 
for certain bacteriological investigations ; hence we have no record as 
to its success when used for the purposes of vaccination. But, from a 
number of returns made by different vaccinators to Professor Degive, 
we found that these showed a high per-centage of insertion-success. 


While at Brussels, we also visited the Municipal Vaccination Station, 
of which Dr. Janssens, the Medical Officer of Health, is director. 

We were informed that the station, which consists of a waiting and 
an operating room, is open daily, but that, practically, no children are 
brought for vaccination during the winter months. ‘This was un- 
fortunately the case at the time of our visit, so that we had no 
opportunity of seeing the work in actual operation. 

The lymph employed is received in small glass-stoppered bottles from 
Professor Degive, of the Heole Vétérinaire. 


BERLIN. 


The Animal Vaccine Establishment at Berlin, of which Dr. Schultz 
is the director, is situated in the Central Meat Market, on the outskirts 
of the city. | 

The station consists of three parts connected with each. other: (1) A 
large stable containing stalls for the calves; (2) a work-room fitted 
with two tilting tables, somewhat similar to those in use in England, on 
which the calves are vaccinated, or the “lymph” collected; and (3) the 
director’s room, in which the lymph is triturated, glycerinated, and 
stored. ‘This room contains cupboards and benches, and is fitted with all 
the necessary bacteriological apparatus, glassware, and instruments; the 


latter being made entirely of metal, so as to admit of their being readily 
sterilised. 


Calves.—Cow-calves are almost invariably used, as less likely, when 
they lie down, tv foul with their urine the vaccinated area of the abdomen 
than are males. The calves employed are usually from about six weeks 
to three months old. They are received 48 hours before they are 
required for vaccination, and are at once injected with half a gramme 
of tuberculin. If their temperature should rise above 41° C. during 
the next 24 hours they are not employed for the production of lymph. 
The calves are fed on a mixture of milk, eggs, and corn flour, of which 
the milk is always sterilised prior to use. : 


Vaccination of Calves——-When placed on the table, the abdomen is 
shaved from the vulva to the umbilicus, and a portion of the inside 
of each. thigh is also shaved. The surface of. skin thus exposed is 
carefully scrubbed with soap and water, washed with a solution of 
corrosive sublimate 1-1000th, and then again washed with boiled 
water, The operator also washes his hands carefully, using carbolic © 
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soap, and before commencing to operate puts on a whiie cotton blouse Avp. A. No.6. 


over his coat. The calf’s skin having been dried with a clean towel, On the Prepara- 
tion and Storage 
of Glycerinated 


long parallel incisions are then made over the whole length of the 
abdomen, and also over the shaved portion of the thighs. These 
incisions, which are made with a blunt knife, so as to draw as little 
blood as possible, are hardly a quarter of an inch apart, and are about 
18 to 24 inches in length on the surface of the abdomen. If any 
blood appears along the “line of the incisions it is removed by means 
of sterilised blotting paper. A few grammes of stored glycerinated 
lymph, prepared some weeks or months previously, are next poured on 
the abdomen and spread over the incised lines with the back of a scalpel. 

Collection of Lymph.—On the fifth day (120 hours after vaccination) 
the calf is again placed on the table. After a thorough cleansing of the 
skin in the same manner as before, absolute alcohol is poured over the 
vaccinated area. When the alcohol has evaporated the surface is 
treated with ether, which is supposed to exert a bactericidal, in addition 
to its anesthetic action. ‘Then the skin is put on the stretch and 
scraped, in the direction of the incisions, with a sharp spoon. The 
spoon is taken over each portion of the vaccinated surface once only, so 
as to avoid, as far as possible, admixture of blood; and by this means all 
the epithelium which has undergone vesicular changes caused by the 
action of the specific virus is removed in long strips of about one-eighth 
inch wide. Compression forceps are not needed, and the whole operation 
is completed in a few minutes. 


Preparation of Lymph.—The whole mass of epithelial tissue removed 
by the spoon is collected and emptied into a glass Petri dish, and 
afterwards it is weighed in a delicate balance. Seven times the weight 
of cold boiled water and a similar quantity of glycerine are then weighed 
out separately. A small portion of the water is added to the dish con- 
taining the tissue scrapings, and after being stirred together the mixture 
is passed between the smaii porceiam or glass rollers of a mixing mill, 
invented by Dr. Doering. In this mill the epithelium is eradually 
broken up and, as this is being accomplished, the remainder of the 
water is oradually added; the entire bulk of the mixture being sub- 
sequently passed through the mill a second time, 

Formerly it was the custom at this station to add both glycerine and 
water to the epithelium partly before and partly during its passage 
through the mill. 

For some months past, however, it has been the practice not to add 
the glycerine until after the material has been twice passed through 
the mill. This grinding process is effected with more difficulty in the 
absence of glycerine; but the reason for the alteration is that much of 
the lymph is now centrifugalised, a method of procedure which would 
be unduly prolonged if the specific gravity of the emulsion operated on 
had’ previously been increased by the addition of glycerine. The 
centrifuge at present in use is a small two-armed instrument worked 
by hand; its use involving the employment of an extra assistant for at 
least a couple of hours. At the end of this time the minute shreds of 
epithelium contained in the mixture have settled into a compact mass at 
the bottom of the tube, and the supernatant fluid is only very slightly 
opalescent. This is decanted off, and an amount of glycerine equal in 
weight to that of the water previously employed is intimately mixed with 
it, after which the resulting “lymph” is stored in a stock bottle fitted 
with an india-rubber stopper and cap; or it is put up in small glass 
tubes of I ec. capacity, each of which contains, according to Dr. Schultz, 
sufficient material for 100 vaccinations. ‘The amount of vesicle pulp 
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collected from a single calf varies from 10 to 15 grammes. This, wher 
intimately mixed with the usual amount of dilute glycerine, is calculated to 
provide sufficient material for the vaccination of, at least, 15,000 persons. 

This process of centrifugalisation is as yet only tentative and experi- 
mental, The appearance of the “lymph” is thought to be improved. 
by its adoption, and, when tested by the method of plate cultivation,. 
it is found to be freer from “ extraneous” microbes than is an equi- 
valent amount of the emulsion when tested before treatment in the 
centrifuge. Objection, however, to the employment of the method 
might be based on this freedom if, as there is every reason for believing,. 
the microbe specific to vaccine is present in a far greater amount within: 
the cells of the vaccinated dermis than in the intercellular lymph spaces. 
Even if free in the fluid portion of the mixture, and of exceptionally 
minute size, the continued action of the centrifuge must tend in time to 
remove them, just as is found to be the case with other microbes which 
may be present. 

The amount of glycerine and water employed in the preparation of 
vaccine material has been considerably increased during the past twelve 
months, the relative proportions being at present :— 


Epithelial pulp - - ‘ - 1 part. 
Glycerine - - - - - 7 parts. 
Boiled water — - 3 2 = aS 


All “lymph” is now tested bacteriologically by means of plate 
cultivations, before being distributed. ‘This is done in consequence of 
the recommendation of a scientific committee of which Professor Koch 
was a member and which has recently been sitting at Berlin to inquire 
into the whole subject of the collection, purification, and preservation of 
vaccine lymph. 


Season of Calf Inoculations.—Inoculations are only carried out in 
the months of May, June, and July. The calves being themselves 
vaccinated with stored glycerinated lymph, it is not necessary to keep 
going a continuous series ; and in these three months sufficient lymph 
is manufactured for use during the whole year throughout one of the 
largest of the eight districts into which the kingdom of Prussia is divided 
for vaccination purposes. 


Disposal of Calves.—After collection of lymph, the calves are sold to 
the Jewish Rabbi to be slaughtered for food. "We were informed that 
a larger price is given for them than is ordinarily the case with calves 
brought to the Central Meat Market, owing to the fact that they are in 
such fine condition as the result of good feeding while at the station. 


Glycerinated calf-lymph collected and prepared as above stated on 
the occasion of our visit on January 10th, 1897, was used by Dr. Cory 
for the vaccination (a) of 30 children on January 19th, with an 
insertion success of 97°1 per cent.; (6) of six children on January 
21st, with an insertion success of 86°6 per cent.; (c) of 40 children on 
February 25th, with an insertion success of 92°3 per cent.; and of 33 
children on March 4th, with an insertion success of 67°5 per cent. 
This sample of glycerinated lymph was again used after having been 
kept until six months had elapsed since the date of its preparation. It 
was then found that its activity on vaccine lymph had practically dis- 
appeared. It is right to state in this connexion that at the Board’s 
Animal Vaccine Station there are, as yet, no means of storing lymph 
elsewhere than in the somewhat high temperature at which the operating 
rooms are maintained. 
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DRESDEN. 


‘The Animal Vaccine Institute, of which Dr. Chalybius is director, 
is situated in the northern suburbs of Dresden. It consists of a small 
two-storied building, containing, on the ground floor, an operating room 
and three other rooms, while the whole of the first floor is utilised as a 
dwelling for the caretaker. Adjoining this building is a small stable 
containing stalls for the calves. 

Dr. Chalybaéus informed us, however, that the Animal Vacgine 
Institute was hardly arranged in accordance with modern requirements, 
having been established more than 12 years ago, when the present 
methods of preparing lymph were not in vogue. 

The stable in which calves are placed on arrival contains two stalls 
and a tank bath in which the animals are thoroughly washed before 
use. ‘The calves are lifted into and out of this tank by means of belly- 
bands attached to a system of pulleys fixed to the ceiling. After having 
been dried with cloths they are vaccinated and then placed in another 
‘stable on the opposite side of the house. 

The calves are bedded in their stalls on fine wood shavings, which are 
said to have the advantages of being clean, dry, and comfortabie. 

The operating room is about 20 feet square, and contains two tables. 
One of these is for calves; the other, of larger size, and fitted with 
mechanical arrangements for tilting and raising, is for young bullocks, 
which are occasionally employed for purposes of vaccination, when 
either an extra amount of lymph is required or when it has been 
impossible to obtain the required number of calves. 

By preference, Dr. Chalybaus employs cow-calves of from six to 
eight weeks old. : _ 

The calf table is an oblong, shallow trough of weod, provided with 
straps and with ¢wo iron uprights at one end, to which the hind limbs 
of the calf are fixed ina V-shape. This method of fixation, however, 
enables the animal to struggle to such an extent as to raise its 
hind-quarters completely off the table. After having been shaved, and 
before vaccination, the animal’s skin. is washed with soap and hot 
water containing lysol. The soap suds having been washed off with 
more water, and the skin dried with a cloth, benzine is poured over 
the surface to render it more aseptic, and is rubbed in with sterile 
sponges of gauze, which are kept for use in a sterilised glass-stoppered 
bottle. Lengthy incisions are next made with a blunt scalpel, in the 
long axis of the body, over the inside of the thighs and over the whole 
surface of the abdomen from the vulva to the umbilicus; also over the 
lower ribs. Glycerinated lymph which has been stored in sealed tubes 
for about three months is next rubbed in over the area of the incisions 
with the flat surface of a small trowel-shaped instrument. 

We were informed that much difficulty is experienced in this 
establishment in obtaining calves suitable for purposes of vaccination, 
as throughout Saxony it is the custom to slaughter these animals for 
food at a very early age, sometimes within a few days of birth. This 
being so, calves have to be imported from a distance, most of those 
employed by Dr. Chalybaus coming from Berlin or Hamburg. They 
are obtained by a local cattle-dealer, who charges 20 marks for their 
use, and who removes them for slaughter immediately after collection 
of the lymph. 

Calf-to-arm vaccination is never employed in Saxony as it is thought 
to be undesirable to use lymph from an animal until a necropsy has shown 
it to have been entirely free from disease. 
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Collection of Lymph.—The lymph, or rather the vesicle pulp, is 
collected after an interval of four complete periods of 24 hours. The 
skin is first washed with white soft soap and hot water, the operation 
being carried out with the aid of a large house-painter’s brush. Such 
crusts as have formed are removed as far as possible with the edge of 
an ordinary metal tea-spoon, after which glycerine is poured over the 
skin and rukbed in with gauze sponges. 

The pulp is collected by scraping with a Volkmann’s spoon, but 
as Dr. Chalybaus goes over the same surface again and again, a not 
inconsiderable amount of blood becomes mixed with the epithelial 
scrapings. The raw surface of the abdomen is afterwards dusted over 
with fine oatmeal. 

The pulp thus collected is weighed and is then run through a mixing 
machine invented by Dr..Chalybaus, of which a special description, 
written by him, together with an illustration, is appended to this report. 
The necessary motive power is supplied from a small water motor fixed 
beneath the floor of the room. 

After being ground up in the machine, four times the amount of a 
mixture of glycerine and sterilised water (water 3 parts, glycerine 1 part) 
is added to the vesicle pulp, and the whoie is then run through oace 
again to ensure thorough admixture. ‘The resulting emulsion is received 
into a porcelain mortar placed beneath the machine. The mortar is 
removed when all the material has passed through, and its contents are 
then iaken up by suction into tubes of somewhat large calibre which, 
when filled, are closed at either end by means of sealing wax. 

Dr. Chalybius considers that one gramme of glycerinated emulsion is 
sufficient for 80 vaccinations. The vesicle pulp obtained from a single 
calf affords from 50 to 75 grammes of the glycerinated emulsion; or, in 
other words, enough for the vaccination of trom 4,000 to 6,000 persons. 

Giycerinated calf-lymph collected and prepared by Dr. Chalybaus on 
the occasion of our visit on January 12th, 1897, was used by Dr. Cory 
for the vaccination of 15 children on January 2ist. The children 
were, as usual, vaccinated by means of five insertions, and every 
insertion gave a successful result. 


(Translation.) 
REPORT OF THE Royat INstTITUTE FOR VACCINATION IN DRESDEN. 


About the Techiuique of Preparing Animal Lymph, by Dr, Chalybiéus, 
Dresden. — 


As a rule the exclusive use of animal lymph for vaccination has been 
everywhere adopted, whilst the use of human lymph, taken from children, 
has been almost entirely abandoned, and public Institutes for vaccination 
prepare only calf lymph. The preparation of animal lymph needs special 
contrivances, because the lymph scraped out of the ‘‘ small-pox of a calf,” 
in order to make it available, must be triturated and ground toa fine pulp, 
and with the addition of glycerine, turned into a thin and homogeneous 
emulsion. When triturated in a dish or bowl this operation takes, for the 
quantity of lymph obtainable from one calf, three hours time, and cannot 
therefore be done by the physician himself; nevertheless, great care must 
be taken, as if is unwise to leave that part of the preparation of lymph 
to a common workman, who cannot be properly and continuously watched. 

As far back as 1889 I constructed a machine for triturating lymph, 
which stood the test of use in the Institute of this country and of those of 
many others. In 1893 the machine was improved. It is now fitted upon 
the marble table of a sewing engine, and moved either by foot or, still 
better, by means of a small hydraulic, steam, or electric motor. 

A cylinder formed ont of two equal parts, having in its inside threadg 
of a screw, is attached to the shank of a column; a close fitting spindle, 
























































































































































































































































































































































LYMPH-MIXING MACHINE OF Dr. CHALYBAUS, DRESDEN. 
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likewise provided with threads of a screw, turnsinthecylinder. Through 
a funnel the raw lymph is put into the upper end of the cylinder; in 
turning the spindle the lymph is rubbed and ground to the utmost, an 
leaves the cylinder on the lower opening, dropping into a glass dish. 


By means of this contrivance the preparation is completed in about 15 p 


_ Minutes, although the work is done in a far better way than as usually in a 

dish. The lymph, consisting of coherent and liquid paris, is thoroughly 
rubbed, not only squeezed and turned into homogeneous emulsion. It 
does not lose its natural colour, nor does it get warm. 

The apparatus is made of steel bronze, and its parts, comprising cylinder, 
spindle, and funnel, can easily be separated and disinfected in boiling 
water or otherwise. | 
_ The trituration occurring whilst the apparatus is closed 

of the funnel is closed by a cover of glass—no dust can enter, and should 
a calf hair accidentally have dropped into the lymph it can be removed 
whilst the lymph slowly drops out of the cylinder. No loss of lymph can 
Seiad because the machine retains none of the material with which it is 
ed, x 

The machine can be obtained through the Royal Institute for Vacci- 
nation, in Dresden, price, 200 marks. Hvery machine is tested by the 
president of the above-mentioned institute, and a certificate is granted to 
each one sent out, as a proof of its fitness. 





Directions for using the Machine for triturating Lymph, invented by 
Dr. Chalybéus. 


1. To take the machine to pieces, slack the screw in claw f on which the 
driving-wheel gand spindle ¢ is attached. Open the claws and remove the 
spindle and driving wheel g taking care not to let the former drop. Take 
off funnel 6, slack screw of lower clamp d, and unscrew the middle 
clamp e, holding the cylinder in the left hand. Take the cylinder out of 
the support h. In order to separate the two parts of cylinder, use a 
small piece of wood by inserting it in the hollow, but care must be taken 
not to drop the parts when separated. Remove the driving-wheel from 
the spindle, and clean it, as well as the spindle and funnel, with a brush, 
and sterilise in boiling water. 

2. To put the machine together, first join both parts of the cylinder, put 
on the lower clamp and turn its screw a little, pass the cylinder vertically 
through the support and place the funnel on the top of the cylinder. Then 
screw the driving-wheel on the upper part of the cylinder, open the claws 
and insert the spindle so far that the claws grasp the spindle close under 
the driving-wheel, shut the claws and screw tight. Bring the lower ends 
of spindle and cylinder exactly in a line and fasten the lower clamping 
screw. Finally, adjust the belt on the driving-wheel. 

3. T'o put the machine in motion, move the fly-wheel / outwards, and to 
avoid friction use vaseline for lubricating the moving parts. It is ad- 
vantageous first to run some glycerine through the cylinder, after which 
the lymph is placed in the funnel and the cover adjusted. If preferred, 
however, glycerine can be added to the lymph, ard the mixture passed 
through the machine. The finished lymph leaves the lower end of the 
cylinder and drops into a small glass vessel 1. 





COLOGNE. 


The buildings provided for this Institution are the most recent of 
their kind in Germany, and, as we were informed previous to our visit, 
ali the fittings are of the most modern description. 

We visited the Institution with Dr. Vanselow, where we were also 
met by the assistant director, the veterinary surgeon attached to the 
staff, and certain other gentlemen, 
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App. A. No. 6. Dr. Vanselow presented us with a reprint of a paper written by him, 
On the Prepara- Showing a description of the buildings, illustrated with blocks giving the 
tion and Storage elevation and ground plans. We append a translation of this, so that it 


of Glycerinated . : ‘ 
Calt L ph; by is unnecessary here to enter into any details as to structure. 


Pony Stable —The calf stable, which adjoins the collecting room, contains 


Copeman, 10 stalls, one of which is reserved for any calf used for experimental 
purposes, while another is merely a pen forming the platform of a 
weighing machine. The sides and ends of the stalls are formed solely 
of a series of iron bars, painted grey, and they are of such narrow width 
as to make it impossible for a calf to turn round, it being thus prevented 
from licking the inoculated area of its abdomen. ach stall! is provided 
with a gate at either end, opening outwards, and bears a numbered 
label of iron. The flooring of the whole stable is formed of cement 
concrete, over which in each stall is placed a wooden rack or platform 
which is raised about three inches from the floor. ‘These racks are 
formed of wooden splines about two inches square, ‘placed close together, 
the upper edges of each spline being slightly rounded. On these racks 
the calves stand or recline, no bedding of hay or straw being employed. 

Calves.—The calves range usually from about six to eight weeks old. 
They are purchased in the meat market which immediately adjoins 
the establishment. The calves required for the current week are 
bought on Monday, and they are sold on the following Saturday, after 
their slaughter and the collection of lymph on the previous day; so 
that the stable is always empty from Saturday to the following Monday. 
The calves are kept under observation in the stable for 24 hours after 
their reception, and are vaccinated on Tuesday. Only three complete 
days are allowed for the progress of the local results of vaccination. On 
Friday the animal is slaughtered in a small slaughter-house opening off 
from the stable, and immediately it is dead the carcase is brought into 
the collecting room on a trolley (see Plate V.), the abdomen washed, and 
the epithelial pulp of the vaccination area is removed by means of a 
sharp spoon. 

Vaccination of Calves.—We did not see the process of vaccinating 
the calves, but we learnt that it was carried out in an exactly similar 
fashion to that employed at the Berlin and Dresden stations, namely, 
by long parallel incisions over which glycerinated lymph is rubbed 
by means of a spatula or other flat-bladed instrument. The lymph 
employed for the vaccination of calves is always kept for a period of 
at least six weeks after glycerination, in order to ensure that it shall be 
as free as possible from extraneous organisms before it is used to 
vaccinate the calves. : 

After collection of the lymph pulp, and while it is being prepared for 
use, the carcase of the calf is taken back to the slaughtering room, 
where it it skinned and opened. ‘The internal organs are removed and 
brought in on trays to be examined by the veterinary surgeon. In the 
event of his forming the opinion that any of the organs presented any 
condition indicative of disease, the lymph derived from the animal in 
question would be at once destroyed. 

In view of this precautionary measure it is not deemed necessary to 
test the calves by the injection of tuberculin prior to their vaccination. 


Collection and Preparation of Lymph.—The greatest amount of 
vaccine is collected during the months of March, April, and May, when 
from six to eight calves are employed every week. For the remainder 
of the year the weekly vaccination of one or two calves is found to be 
sufficient to supply all the lymph required for human vaccinations and 
revaccinations in the Cologne district. | 
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In the preparation of the lymph material the epithelial pulp from the 
vaccinated area is removed by scraping with a Volkmann’s spoon, and 
is received in a small glass dish. In this it is weighed, after which it 
is turned out into a mortar and thoroughly triturated; at first without 
any addition of water or glycerine ; later, small quantities of water are 
. gradually added to the extent of five times the weight of pulp. The 
mixture having been ground up still further, double the quantity of 
glycerine is finally incorporated. Thus, at the time of our visit, five 
grammes of pulp having been collected from one calf, the composition 
of the finished emulsion was as follows :— 


Pulp - ~ - 656 grammes. 
Water - * - 25 3 
Glycerine - - 00 


Dr. Vanselow informed us that this quantity would suffice for the 
vaccination of 5,000 children. 

The emulsion is afterwards forced into small bottles and tubes by 
means of a machine actuated by water power. This machine, which 
is manufactured by a Vienna firm, appears to be decidedly useful and 
convenient, and is capable of being worked in connexion with any form 
of pressure apparatus. 

The small bottles are of different sizes, and contain lymph sufficient 
for 50, for 100, and for 150 vaccinations respectively. ‘The bottles and 
their corks are all of them sterilised prior to use. 

We were struck with the numerous precautions which are taken in 
this institution to ensure thorough asepsis throughout the various 
stages of lymph production. Thus, in the collecting room, the flooring 
is of cement concrete, the walls are lined internally for about half their 
height with opaque glass tiles, the upper half being of parian cement. 
The shelves are of glass supported on iron brackets, and the surface of 
all tables consists of thick slabs of glass over green cloth, the glass being 
removable if necessary. The Institution is furnished throughout with 
electric light, and sterilised hot water is supplied as needed from a 
small apparatus affixed to the wall of the collecting room. India- 
rubber pipes used in connexion with the hot-water apparatus and the 
pressure apparatus employed for filling tubes are kept in a strong 
solution of carbolic acid when they are not in use. The director and 
all his assistants wear linen covers over their clothes; but only the 
sleeves, which are detachable, appear to be sterilised prior to each 
occasion on which they are used. 

On the first floor of the building is a bacteriological laboratory, 
which is reached from the collecting room by an iron spiral staircase. 
It is fitted up with an autoclave, incubators, &c. But owing to the 
director being engaged in private practice, he has no time to work in 
this laboratory, which is, therefore, only used when it is desired to 
sterilise cloths, instruments, or glass-ware. 

With the lymph and pulp material collected and glycerinated in our 
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presence on January 16th, 1897, Dr. Cory vaccinated 34 children on 


January 19th with an insertion success of 98°8 per cent., aud 21 
children on February 11th with an insertion success of 93°3 per cent. 


( Translation.) 


Tue Roysat LympeH STATION FOR THE RAINE PROVINCE AT THE NEW 
Ciry CATTLE AND SLAUGHTERING HSTABLISHMENT, OOLOGNE ; 
BY SANITARY CouUNCILLOR, Dr. VANSELOW, DrrREcTOR. 


The public Institution for the preparation of animal lymph to meet 
the needs of the Rhine Province and the Hohenzollern districts was 
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erected in Cologne in 1889. The rooms at the old slaughtering establish- 
ment which were used until 1895 were extremely defective, being 
narrow, damp, and dark, and rendered any practically uniform arrany, - 
ment impossible. In building the new cattle and slaughtering 
establishment the provision of a suitable annexe for the production of 
lymph was borne in mind from the very first; and so the present 
institution originated, which meets all the demands of hygiene and may 
justly be regarded as the prototype of such institutions, = 

The annexe is situate at one end of a large cattle shed, both having a 
common partition. The main front faces the north, so that all the 
rooms, as there are windows only in the front, receive their light 
equally distributed from that direction. The building is very solidly 
built, but under-cellared only, and to the smallest extent, on the 
eastern side. As, however, the whole of the ground was filled in, and 
only absolutely dry and permeable material employed, there is no fear 
of any dampness of the rooms. 

Ou the ground floor of the building are the corridor, collecting room, 
calf stable, slaughter room, doctor’s room, office, and a closet. 

On the first floor, which is reached from the collecting room by a 
convenient winding staircase, is the laboratory, adjoining which, on both 
sides, is a large garret. The entrance to the building is from the street, 
and so arranged that the cattle establishment has not to be traversed in 
order to enter; the wall belonging to the entrance being continuous 
with the wall which encloses the cattle establishment. The calves are 
driven into the station through the doorway of the slaughtering room, 
which lies at the opposite end of the building. 

While the floors of the slaughtering room, calf stable, collecting room, 
and laboratory are of concrete, the docter’s room and the office have 
inlaid wooden floors (parquetry) ; the corridor and closet are laid with 
“‘ Mettlacher ”’ tiles; and, finally, the rooms in the roof (garrets at the 
sides of the laboratory) are laid with floor boards. In the slaughtering 
room, calf stable, and collecting room the floor is slightly sloped in one- 
direction, and at the lowest point there is a drainage outlet which is 
shut off by a small intercepting trap. ‘The height of the rooms on the 
ground floor is 8} metres, except the collecting room, however, which 
is 44 metres in height, and that of the laboratory is 34 metres. All the 
rooms on the ground fioor are vaulted with plain solid arches. The 
laboratory and garreis have raftersand wooden ceilings, The collecting 
room, calf stable, and closet are lined, to the height of 14 metres 
from the floor, on all four sides, with white opaque glass tiles; the 
slaughtering room, on three sides (the door side is excluded), to the 
same height with white glazed tiles. The remaining part of the walls 
in these rooms is painted with white porcelain enamel. The walls in 
the doctor’s room and the office are papered. In the laboratory and 
corridor the walls are painted with oil paint. The collecting room is 
brightly lighted by a window 4 metres wide by 3 metres high. The 
light entering becomes strongly reflected by the brilliant white walls. 
The laboratory has three windows, the calf stable two, and the doctor’s 
room and office one large window each, The closet and slaughtering 
room have each one small window. All the rooms are, therefore, amply 
lighted. 

"The calf stable contains 11 stalls for the reception of the calves, @.e., six 
on oue side and five on the other side of the centre passage. The stalls 
are 30 constructed that the wall nowhere forms the boundary of a stall, 
and a clear passage is thus given all round the stalls; they are each 
70 centimetres wide and 150 centimetres long. The inclosures are 
formed of iron lattice work ; at the two narrow sides of each there is a 
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door permitting the calves to be taken in or out by either side according 
to convenience. The iron lattice work is painted a light grey colour, 
so that every speck of dirt can at once be seen and removed. On the 
floor of the stalls le wooden gratings. Upon the space which would 
correspond to the twelfth stall a weigh-bridge is sunk, inclosed with 
the above-described iron work; this machine allows of the calf being 
weighed while being taken through. ‘The hollow in which the weigh- 
bridge stands has also a smell-preventing arrangement. The ventilation 
of the stable is obtained by a large tube which passes through the 
garret above. ‘The collecting room has a flap ventilator in the window, 
as Shown onthe plan. Between the calf stable and collecting room there 
is an arrangement of double doors, one of which is thickly padded. The 
doors, padding, and through-air draught isolate the collecting room both 
from smelland noise. Thecloset is a so-called “‘ Unitas” closet. Water 
is supplied by the city main, and in every room a sink is provided. The 
lighting is by electricity; in the laboratory, however, the ‘‘ Auérches 
Glihlicht ” (a form of incandescent light) has been found preferable. 

The heating is effected by means of American stoves ; for the doctor’s 
room, however, a gas stove has been provided by reason of its greater 
suitability. Large gas stoves serve for the heating of the water and 
milk. For the storage of considerable quantities of lymph a sufficiently 
large room is reserved in the refrigerating house of the city cattle 
establishment. 

The furniture provided for the Institution is worthy of the handsome 
rooms and consists throughout of oak. ‘The laboratory is completely fitted 
for bacteriological investigations, containing all sterilisation apparatus— 
thermostats, an excellent microtome, microscopes, centrifuge, Kc. 

The extent of the lymph production may be understood from the 
following figures:—In the year 1894 about 356,000 portions of lymph 
were issued, and in this year (1895) the number cf portions will nearly 
reach 400,000. 


GENEVA. 


The Institut Vaccinal Suisse, which was visited by one of us (Dr. 
Copeman) only, is situated at Lancy, on the outskirts of Geneva. It 
was founded in 1882 by M. Charles Haccius, the present director of 
the establishment. Originally a private venture, it is now recognised 
by the various cantonal governments, M. Haccius, in consideration of an 
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annual subvention, supplying to public vaccinators throughout Switzer- - 


land, free of cost, all the lymph required by them in the performance of 
their duties. | 

The building in which the Vaccine Institute is housed adjoins a 
model dairy, alsc established and carried on by M. Haccius. The 
Institute building contains two stables for. calves, an operating and 
collecting room, a laboratory, a room in which the packing and 
distribution of the lymph are carried out, and the director’s room. 


Stables.—Each of these contains four stalls. The side walls of the 
reception stable are of concrete; those of the stable adjoining the 
operating recom are of wood. ‘The floors of both stables are of concrete. 
Calves are received into the first-mentioned stable, and are there kept 
under observation for four or five days, at the end of which period they 
are passed into the stable next the operating room. The bedding of the 
stalls consists of fine wood shavings, this material being, in the opinion 
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of ‘M. Haccius, decidedly preferable to straw as regards both the 
cleanliness and comfort of the calves. 


Calves.—These range usually from about six to eight weeks old. 
They are fed on milk, obtained direct from cows in the adjoining dairy, 
in addition to which they are allowed a certain number of eggs. ‘The 
calves are purchased from peasants in the surrounding districts. After 
vaccination and collection of the lymph, they are sold to a butcher in 
Geneva, at a loss of about 1/. on each calf. They are slaughtered in 
the public abattoir, and the veterinary inspector attached to that 
establishment furnishes a certificate relating to the healthiness of the 
calf and the condition of the viscera as ascertained on examination of 
the carcase. 

Vaccination of Calves.—For the purpose of vaccination the calf is 
strapped down to a tilting table, similar in its main features to those 
employed in Hngland. The head of the animal is covered with a 
leathern mask. The whole of the abdomen, the inside of the thighs, and 
a consideravle area of the right side of the body of the animal is shaved, 
white soft soap and hot water being used in the process. The skin is 
next washed with a 1 per cent. solution of lysol, and finally with hot 
boiled water. It is dried with sterilised gauze sponges. ‘The actual 
vaccination is carried out in a manner similar to that universally 
employed in the German Government establishments, already described, 
with the exception that the parallel lines of incision are discontinuous 
at intervals of about four inches. Occasionally a certain number of 
incisions are made at a greater distance from each other, and only 
about a couple of inches in length, in order that the condition of the 
resulting vesicle may be more readily observed. Any blood which 
exudes from the incisions is removed with sterilised gauze sponges, and 
then the skin is put on the stretch, while glycerinated lymph is rubbed 
into each incision by means of a small and thin ivory spatula. The 
lymph employed consists of one part of vesicle-pulp incorporated with 
two parts of undiluted glycerine, and the resulting mixture is stored for 
about a month prior to use. 


Collection and Preparation of Lymph.—After the lapse of four days 
and a half from the time of vaccination, the calf is again placed on the 
table and the vaccinated area washed with warm boiled water without 
the addition of any antiseptic. After drying with sterilised gauze 
sponges, the vesicle-pulp is removed by scraping with a sharp spoon. 
The resulting pulp is collected in a glass pot provided with a cover, and 
when all has been removed the total amount is weighed. Sufficient 
glycerine (undiluted) is then added to cover the mass of pulp, and the 
vessel and its contents are set aside for a few days. Subsequently, 
glycerine and water are added in proportions requisite for attaining the 
following standard :— 


Vesicle pulp - - - . - 1 part. 
Glycerine - - - - - 2 parts. 
Water - - - - - 1 part. 


and the mixture is then thoroughly triturated in a mixing machine of 
the kind invented by Dr. Chalybaus of Dresden. The resulting emul- 
sion is employed for human vaccinations, the “seed material’ used for 
the vaccination of calves, having, as already stated, no water added 
to it. | 

Occasionally clamp forceps are employed in the collection of Jymph, 
from the smaller vesicles, when it is required to store it along with 
glycerine, in fine capillary tubes ; the resulting material, containing com- 
paratively little epithelial tissue, being therefore more readily drawn up 
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into the tubes. When collection is carried out in this manner the 
‘“‘ crust” is first removed from the vesicle, which is then gently scraped 
with a lancet. The material thus obtained is mixed with glycerine in 
the usual fashion. 

The emulsion, which is never sent out for use until at least four weeks 
after collection of the vesicle pulp, is stored prior to distribution in 
large glass-stoppered iubes. It is sent out in flagons, plaques, and 
capillary tubes, according to the amount required in any given case. 
The flagons, small glass tubes made of amber-coloured glass and pro- 
vided with corks, are of sufficient size to contain enough emulsion for 
25, 50, and 100 vaccinations respectively. The plaques consist of two 
small squares of glass, one of which has a shallow excavation on one 
surface, This is filled with emulsion, then covered with the plain square, 
and the edges sealed with paraffin. Quantities of emulsion sufficient 


for five or ten vaccinations are sent out in this way ; while fine capillary: 


tubes which are sealed with paraffin are used for sending out lymph for 
the vaccination of one person only. All flagons, plaques, and tubes are 
sterilised before being filled. In order to send them safely through the 
post they are enclosed in neat metal cases differing in size and shape. 
These, together with certain printed matter, including a card to be filled 
up in accordance with the results obtained from use of the contained 
lymph, are enclosed in a stout glazed orange-coloured envelope secured 
with a metal clip. 

M. Haccius stated that he had, especially of late, experienced some 
difficulty in getting public vaccinators to fill up and return the cards 
sent with each consignment of lymph, so that it was not possible to 
obtain full statistics as to the success attending the use of the lymph 
sent out from the Institute. On looking over with him, however, a 
number of cards which had come to hand within the last few months, 
it appeared that in all cases the success attained was very great; in a not 
inconsiderable proportion the insertion success had reached 100 per 
cent. 

M. Haccius further stated that the structural arrangements of his 
Institute were the same as when it was first started in 1882, so that they 
are not in some respects such as would be considered most desirable 
at the present time. Nevertheless it was impossible not to be impressed 
with the strict precautions taken to ensure the utmost cleanliness in the 
case both of the premises and of all persons employed in the various 
details of the work. 
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GLYCERINATED CALF VACCINE LYMPH. 
PLATE I. 


Photograph of tilting table to which the calf is secured for the purpose 
of vaccination or collection of lymph. The table is in perpendicular 
position for convenience of strapping the calf to it. 


[The Photograph was taken at the Institut Vaccinal, Paris, for MM. 
Chambon and Ménard. | 
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GLYCERINATED CALF VACCINE LYMPH. 
PLATH IL 


Photograph of tilting table in the horizontal position, with calf secured 
to it in readiness, whether for operation or for collection of lymph. 


[The Photograph was taken at the Institut. Vaccinal, Paris, for MM. 
Chambon and Ménard. | 

In other institutions it is usual for the off hind leg of the calf to be 
raised, and secured to an iron upright. Such elevation of the leg permits 
of vaccination on the scrotum, mammary region, ang of the inside. of the 
thighs. 
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GLYCERINATED CALF VACCINE LYMPH. 
PLATE iit: 


Photograph showing process of collection of vaccine lymph from the 
calf; small quantities only being required, as for instance in connexion 
with the domiciliary visits to small-pox invaded houses in Paris, 


described in the text. 
[Photograph taken at the Institut Vaccinal, Paris, for MM. Chambon 
and Ménard. } 














| 
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GLYCERINATED CALF VACCINE LYMPH. 
PEA H. EY. 


Photograph of the van in which vaccinated calves are transported from 
MM. Chambon and Ménard’s Institution in Paris, to streets in which 
domiciliary vaccinations are to be performed. 


E 97569. E 
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GLYCERINATED CALF VACCINE LYMPH. 
PLATE ¥. 


Photograph of Trolley employed in the Cologne Vaccine Institution, on 
which the carcase of a calf, after slaughter, is brought into the ‘‘ operating 
‘room ” for the collection of lymph material. 


[Photograph taken for M. Vanselow, the Director of the Cologne 
Institution. | 
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GLYCERINATED CALF VACCINE LYMPH. 
PLATE VI. 


Photograph of hot-air steriliser, in which are a number of large test- 
tubes, plugged with cotton wool and containing capillary tubes, in which 
glycerinated lymph is about to be stored. After sterilisation the capillary 
tubes are retained in the apparatus within the plugged test-tubes until 
required for use. 


[Photograph taken at the Institut Vaccinal, Paris, for MM. Chambon 
and Ménard. ] 
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No; 7: 


Axsstract of Mrpicar Inspections made in 1896 with regard to the A?P- A. No.7. 
InciDENcE of Disease on particular places, and to questions Abstract of 


concerning LocaL SANITARY ADMINISTRATION. reece = 
“4. Bicester (Oxon); population (1891), 3,348; Dr. Theodore 
Thomson. 


Authority concerned: Bicester Urban District Council. 


Ground of Inquiry: “ Fever” prevalence; Registrar-General’s 
Returns; local complaints, 

Chief Facts reported by Inspector : During the period January 
1895 to March 1896, 61 persons notified to the District Council 
as attacked by enteric fever, 12 persons known to have been 
attacked by illness suspected to have been enteric fever, and 
11 deaths referred to enteric fever; the fever occurring 
mainly in the months of October, November, and December 
1895, and being almost entirely restricted to the northern part 
of the town of Bicester. The conditions of sewerage and 
drainage, as also the general sanitary circumstances of the 
town of Bicester unsatisfactory; but the prevalence of the 
fever not referable to these unhealthy conditions, nor to milk 
supply, but to the use of waier from four wells and springs 
open to dangerous pollution; the occurrence of this pollution ; 
indicated by chemical examinations as regards two cf these 
supplies and by microscopical examination as regards a third; 
the degree of the pollution probably intensified during wet 
weather. 


2. CHELMSFORD (Essex) ; population (1891); 11,008; Dr. Reece. 
Authority concerned: Town Council of Chelmsford. 


Ground of Inquiry : Prevalence of diphtheria and enteric fever 
Registrar-General’s Returns. 


Chief Facts reported by Inspector: In 1895, 16 cases of enteric 
fever notified in south ward and cne case in north ward, six 
cases proving fatal. In October and November 45 notified 
cases of diphtheria, with seven deaths. Scarlet fever, 17 cases, 
no deaths; 12 deaths from measles. Schools closed. 

In 1896, 35 cases of diphtheria notified in first seven months, 
five deaths. Measles and whooping cough caused several 
deaths ; a few cases of scarlet fever occurred. In April, one 
case of enteric fever notified, no others till end of June, between 
which time and third week in August (date of reporting) 
27 cases occurred. Insanitary surroundings noted in certain 
instances. 

Water supply inadequate and partly obtained from sources 
liable to pollution. Distribution of water unsatisfactory. 
Sewerage system in need of revision, larger sewage farm required. 
House drainage defective in places. One half of w.c.’s hand- 
flushed; a few filthy privies. Refuse stored in faulty, large- 
sized receptacles. Systematic scavenging needed. 

Byelaws not strictly enforced, and in need of revision. Very 
lax enforcement of regulations as to dairies, cowsheds, and 
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ee milkshops. Isolation hospital accommodation inadequate. No 
Ba pape. disinfecting apparatus. Disinfection of houses performed in 
tions. perfunctory manner, Ambulance provision practically nil. 


Bulstrode. 


Authority concerned: Chichester Town Council. 


Ground of Inquiry: Prevalence of enteric fever; Registrar- 
General’s Returns. 


Chief Facts reported by Inspector: Enteric fever endemic in 
Chichester for many years, as shown by annual reports of 
Registrar-General, and by previous reports of Board’s Inspec- 
tors. Distribution of disease, during period to which this 
report relates, similar to that observed in former years, before 
the drainage system or the public water supply now in use had 
been inaugurated. Evidence that pollution of the soil by 
defective privies and cesspools had operated as principal cause 
of the endemicity of enteric fever. No facts in connexion 
with the 1896 outbreak indicative that the prevalence of 
enteric fever had been due to the sewerage system, or to the 
public water supply. Cases during 1896 mild in type, and 
fatality rate consequently small. , 

No byelaws in force in district. No efficient disinfecting 
apparatus. Need for extension of public water service. 
Sewers leaky in places, Disused privies and cesspools not 
properly emptied before being filled in, and hence pollution of 
soil still obtains. 


3, CHICHESTER (Sussex) ; estimated populaticn (1896), 10,808; Dr. 


4, Furseck (Norts); estimated population (1896), 500 ; Dr. Wheaton. 
Authority concerned: Claypole Rural District Council. 


Ground of Inquiry: Local complaint as to prevalence of 
diphtheria and insufficiency of preventive measures. 


Chief Facts reported by Inspector: An outbreak of diphtheria 
confined to an outlying collection of eight dwellings. The 
recognised attacks of diphtheria, 10 in number, confined to 
three of the dwellings, three of the attacks ending fatally. 
The appearance of diphtheria preceded, for at least 10 days, 
by attacks of “sore throat,” affecting alike occupants of 
dwellings in which recognised diphtheria occurred, and of 
those in which it had not been recognised. 

Condition of the eight dwellings most unwholesome; defective 
drainage, faulty excrement disposal, prevalent nuisances, and 
unwholesome water supply. Sanitary condition of the village, 
as a whole, very unsatisfactory. 

Action taken by the Rural District Council very inefficient ; 
no isolation hospital provision ; no supervision of disinfection 
of dwellings or clothing ; no disinfecting apparatus. 


5. GILLINGHAM (KenrT); estimated population (1895), 31,683; Dr. 
| Sweeting. 


Authority concerned: Gillingham Urban District Council. 


Grounds of Inquiry : Prevalence of diphtheria and administrative 
questions as to school closure; Registrar-General’s Returns 
and report of Medical Officer of Health. 
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Chief Facts reported by Inspector: Great increase in incidence App. A. No.7, 
and mortality from diphtheria early in 1896, sustained into Adis tiene 
the summer months, almost wholly confined to one ward of Medical Inspec 
the district. Diphtheria seriously prevalent in neighbouring '°"* 
towns of Rochester and Chatham shortly antecedent to its 
appearance in Gillingham; constant intercommunicstion 
between all three places. Medical Officer of Health censured 
by the school board for having closed a certain school; but 
this censure afterwards removed. Medical Officer of Health 
acted irregularly in dealing directly with school board and 
its officers for the purpose of securing the closure of this 
school, and in not proceeding in accordance with Article 88 
of the Education Code. Unsatisfactory hospital provision ; 
inadequate disinfection, 


6. Hatrey Cockayne, VILLAGE OF (Beeps); population, 80; Dr. 
Buchanan. 


Authority concerned: Biggleswade Rural District Council. 
Ground of Inquiry : Diphtheria ; local complaint. 


Chief Facts reported by Inspector : A series of cases of diphtheria, 
23 in all, between June and September 1896. Of 24 village 
children below 15 years of age, 17 attacked. Diphtheria 
believed to be unknown in Hatley before 1896. Type of 
prevalent diphtheria mild, but paralytic sequelze in several 
cases. Two deaths occurred. Diphtheria prevalence attri- 
butable to personal infection from child to child, particularly 
in the case of children who attended the village school. 

Hospital of Biggleswade Rural District Council not available for 
Hatley diphtheria cases; all beds being in use for cases of 
enteric fever, prevalent elsewhere in the district. 


7. HotywELt ParisH (FLINTSHIRE) ; population (1891), 9,471; Dr. 
Mivart. 


Authorities concerned: Holywell Urban and Rural District 
Councils. 


Ground of Inquiry: Continued prevalence of diphtheria; 
Registrar-General’s Returns. 


Chief Facts reported by Inspector: HoLyweLtt URBAN ParisH. 
—Ten cases of diphtheria with one death, in October-November 
1896, among children attending Spring Gardens Schools, or 
persons associated therewith. Infection probably spread 
mainly from person to person. A foul well adjoining schools 
and used by children. No public water supply. No proper 
system of drainage. Large collections of refuse. Foul 
middens. No isolation hospital provision or disinfecting 


apparatus. 

Hotywert (Rurat) Parise.—During 1895 and 1896 down to 
end of November, 209 cases of diphtheria with 24 deaths. 
Greatest incidence in August, September, October, and 
November 1896. Epidemic here an extension of that which 
occurred in Borough of Flint in 1894 and 1898. Disease spread 
largely from person to person. Indifference of population 
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App. A. No. 7. to risk of infection. Locality affected by the diphtheria very 
Abstract of damp, and soil saturated with soakage from cesspits and privies. 
ice Inspec- No system of drainage whatever. Cesspits and privies every- 

ions. . 


where defective. Water supply insufficient. Dwellings of 
most miserable kind. No isolation hospital. No disinfecting 
apparatus. The existing byelaws insufficient, and not enforced. 


8. Hucxnart Torxarp (Norts); population (estimated in 1896), 
15,000 ; Dr. Buchanan. 


Authority concerned : Hucknall Torkard Urban District Council. 

Ground of Inquiry: Epidemic enteric fever; report of Medical 
Officer of Health and Registrar-General’s Returns. 

Chef Facts reported by Inspector: From January 1 to 
November 15, 1896, 129 cases of enteric fever. Attacks 
especially abundant in one and another part of Hucknall 
from June to November, notably in Watnall Road division. 
Many instances of plurality of cases in sequence in the same 
house or in neighbouring houses opening to the same common 
yard. No single infecting agent, such as polluted water, milk, 
or food identified: local infection of houses or of groups of 
houses responsible for a large proportion of total attacks. 
Opportunities of such local infection afforded by prevalent 
unwholesome conditions. 

Population of Hucknall chiefly coal miners and artizans. Cou- 
siderable recent increase in new houses. Efficient public 
water supply. Principal sewers old, with considerable defects. 
Excrement and refuse disposal chiefly in capacious and 
unwholesome privy middens; recent adoption, particularly 
for new houses, of pail closets of unsatisfactory construction, 
without corresponding provision for dry refuse. Scavenging 
arrangements insufficient and unsatisfactory. Pollution of 
soil in neighbourhood of dwellings 

Sanitary administration of Hucknall lax. Insufficient sanitary 
stuff. Sustained neglect by Authority of important sanitary 
needs of district. No isolation hospital, in spite of frequency 
with which its need has been demonstrated in past. 


9. HuNTINGFIELD (SUFFOLK); population (1891), 3878; and Hatezs- 
WORTH ; population (1891), 2,316 ; Dr. Mivart. 
Authority concerned: Blything Rural District Council. 


Ground of Inquiry : Continued prevalence of diphtheria; local 
complaints. 


Chief Facts reported by Inspector: Huntingfield.—Epidemic 
prevalence of dipththeria in July 1895. Previously extensive 
prevalence of ‘sore throat.” Type of epidemic severe. Five 
deaths out of 19 definitely ascertained cases of diphtheria. 


Halesworth.—Epidemic prevalence of diphtheria during 1895 
: and 1896. During a period of 11 months, 64 recorded cases 

with eight deaths. 

In both parishes disease spread by personal contact. 

No hospital or disinfecting apparatus provided by Rural District 
Council. No public scavenging. No regular system of 
drainage. Many dilapidated and defective cottage dwellings. 
Very insufficient and unwholesome water supply. No byelaws 
adopted. 


id 


10. KessInGuanp (SUFFOLK); population (1891), 1,275; Dr. Bruce App. A.No.7, 


Low. Abstract of 
Authority concerned: Mutford and Lothingland Rural District fine 
Council. 


Ground of Inqury: Recurring outbreaks of enteric fever ; local 
complaints. 


Chief Facts reported by Inspector: Enteric fever in the village 
during the autumn months in each of three successive years, 
affecting chiefly one portion of the village. These recurring 
outbreaks associated with polluted shallow wells and with 
contaminated soil near dwellings ; privy pits and the manuring 
of gardens with filth have provided the means for excre- 
mental fouling of soil and water. Defects in drainage noted. 
No isolation accommodation provided by the Rural District 
Council. New public wells properly constructed and protected, 
and sunk in positions away from houses or gardens, much 

needed. The introduction of a proper pail system of excrement 
disposal, with public scavenging, urgently required. 


11. Lonpon Port; Dr. Buchanan. 

Authority concerned: Port of London Sanitary Authority. 

Ground of Inquiry: Suspected bubonic plague; information 
from Medical Officer of Health. 

Chief Facts reported by Inspector: Ss. “A” left Bombay 
August 21st, called at various ports, reached London September 
llth. No illness at all suggestive of plague on board this 
vessel during the voyage or at date of her arrival in port. 
A. P., a steward’s helper, Portuguese, belonging to vessel, 
attacked with illness between September 25th and 28th; 
severely ill 29th; died at Branch Seamen’s Hospital, October 
Srd. Clinical data consistent with this case having been 
plague. Plague bacillus found in body after death. 

P. M., another steward’s helper (Portuguese), on Ss. “ A” ascer- 
tained to have died from ‘‘ pneumonia” after some 24 hours’ 
illness, on September 27. Clinical data consistent with this 
ease also having been plague. 

Antecedents of the two men. Search for other cases. None 
found. Source cf infection probably some infected article 
purchased at Bombay, and brought out for the first time on 
the arrival of ss. “A” in London. 

History of a case of doubtful nature on board ss. “ B,” arriving 
in London from Calcutta on September 7th. 

Preventive measures adopted. 


-12. Lone Bucxsy (NortH Hants); population (1891), 2,267; 
Dr. Bruce Low. 


Authority concerned : Daventry Rural District Council. 


Ground of Inquiry : Unsatisfactory nature of the water supply ; 
annual reports of the late Medical Officer of Health. 


Chief Facts reported by Inspector : Water supply almost wholly 
derived from shallow wells sunk in sand and gravel. Wells 
imperfectly constructed ; already poliuted, or in constant 
danger of pollution, owing to their proximity to privy vaults, 
cesspits, middens, leaking cesspools, defective house drains 
and street “ sewers,’ pigsties, and wet dungheaps. These 


App, A. No. 7. 


Abstract of 
Medical Inspec- 
tions, 


74 


welis repeatedly condemned by the late Medical Officer of 
Health, who lost his appointment on December 25th, 1895, 
in consequence of his insisting on the need for a new supply. 
The opinion of the late Medical Officer of Health amply 
confirmed by experts—engineering, geological, and medical— 
as well as by public analysts of repute. 

No adequate supply of wholesome water obtainable from the 
local strata; a scheme for conveying water from an outside 
source essential. 


13. Lowrsrorr (SuFFOLK); population (estimated, 1896), 27,162 ; 


Dr. Copeman. 
Authority concerned: Lowestoft Town Council. 


Ground of Inqwiry; Prevalence of measles, enteric fever, and 
diphtheria; Registrar-General’s Returns. 


Chief Facts reported by Inspector: Measles outbreak presented 
unusual virulence, 75 deaths having been registered in three 
months. Serious spread of the disease corresponded with 
reopening of schools after summer vacation, but decline 
ensued on excluding children from infected households. 
Notification of measles now in force. 

Enteric fever not referable to any condition newly introduced 
into the locality. Some 3,000 privy middens in the borough, 
many of them in proximity to wells. Liquid and other filth of 
all descriptions stored in these middens leads to gross con- 
tamination of the soil. Sewers faulty, ill-ventilated, and fall 
often inefficient. Outfall sewers broken down and blocked 
at every high tide. 

Nearly all cases of diphtheria occurred in very old houses, 
deficient in light, air, and ventilation, damp and overcrowded. 
No evidence as to spread of this disease through school 
attendance, 

Hospital accommodation provided for infectious cases at sana- 
torium, but extension and improvement of premises required. 
Slaughter-houses not regulated. 

Water supply partly from surface wells, water from which has 
been condemned on analysis, partly taken by company from 
lake at Lound. Water of brook running into lake liable to 
contamination from marshy ground adjoining, heavily manured 
with human excrement. 


14. Lupevan (CORNWALL) ; population (estimated for 1896), 2,150; 


Dr. Sweeting. 

Authority concerned: Ludgvan Urban District Council. 

Ground of Inqury: Prevalence of diphtheria; Registrar- 
General’s Returns. 

Chief Facts reported by Inspector : No marked mortality from 
diphtheria until 1895, though prior indication of mortality 
from cognate affections. “Infectious sore throat” prevalent 
before the appearance of fatal diphtheria in 1894. Hight 
centres of population affected by the diphtheria. Schools not 
at first conspicuously operative in propagating the outbreak, 
but their influence more manifest afterwards under seasonal 
influences. This subsidiary to personal communication. 
Water supplies often not easily accessible, and exposed to 
pollution. No drainage. Unsatisfactory excrement and refuse . 


J) 
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disposal. Absence of proper sanitary administration, No App. A. No.7, 
reports whatever made by Medical Officer of Health. No Abstract of . 
death returns sent to him from local registrar. No books kept Medical Inspee- 
by nuisance inspector. No compulsory notification. No 
byelaws. No isolation hospital. No disinfecting apparatus. 





15. Mansrietp [population (1891), 15,925] anp NeigHsouRHoop 
(Bo.tsoveR, Preastey VALE, Warsop, &c.) (Notts); Dr. 
Buchanan. 


Authorities concerned: Mansfield, Bolsover, Mansfield Wode- 
house, and Warsop Urban District Councils. 


Ground of Inquiry : Outbreak of illness caused by eating potted 
meat; report of Medical Officer of Health. 


Chief Facts reported by Inspector : Sudden outbreak of illness 
in Mansfield and neighbourhood, February 12-15, 1896. 
Chiefly gastro-enteric disturbance, with diarrhcea, vomiting, 
and colic. Fever in most cases lasting three to four days. 
Often intense headache, geaeral muscular pains, and irre- 
gular nervous symptoms. Illness varying considerably in 
severity, in majority of cases acute for three or four days 
followed by slow recovery. In all, attacks of 265 persons 
heard of. Several severe cases, but no deaths. All sufferers 
had consumed a ‘potted meat”—a compound to be dis- 
tinguished from potted meat in hermetically sealed tins—freshly 
prepared by a Mansfield butcher, Mr. X. One cwt. of this 
potted meat made on February 11, and sold from shops in and 
around Mansfield. Wherever obtained, it caused illness in 
almost every person who ate it. Incubation period varied 
from 5 to 86 hours; in majority of cases, however, it was 
upwards of 12 hours. 

Circumstances showed that deleterious agent gained access to 
the potted meat when it was on Mr. X.’s premises. Manu- 
facture of potted meat described in such detail as obtainable. 
Inference that illness not caused by any mineral poison. No 
deleterious agent to be traced in any of known ingredients, 
and conclusion that this agent (which it is inferred was 
microbic) reached the compound during or after the manu- 
facture, but before the potted meat left Mr. X.’s premises. 
Information not sufficient, however, to enable determination of 
exact way in which potted meat became infected, or of the 
exact nature of the infecting agent itself. Uncleanliness of 
certain conditions in the manufacture of potted meat on Mr. 
X.’s premises described, e.g., slaughtering and dressing pigs 
in the room used for making sausages, brawn, “ potted meat,” 
&e. Micro-organism which caused the mischief assumed to 
have been harmful, through poisonous products elaborated 
within the human body after the potted meat had been eaten. 
Question of incubation considered from this view-point. 
Explanations suggested for certain other phenomena cf the 


outbreak. 
16. MippiesBrouGy (NortH Ripine) ; population (1891), 75,532; Dr. 
| Bruce Low. 
Authority concerned : The Corporation of Middlesbrough. 
Ground of Inquiry: Continued prevalence of enteric fever ; 
Registrar-General’s Returns. 
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Chief Facts reported by Inspector: Enteric fever unduly 


prevalent, more especially during the last three years. In 
certain years a seasonal! increase of the fever, but the disease 
has tended to persist throughout each year. This endemicity 
apparently associated with methods of excrement disposal, 
particularly with the privy-midden system, and with defects 
in sewerage. ‘The existence of over 8,000 privy middens 
in the town, in proximity io dwellings, a continual source 
of pollution of soil and air of the place, and affording 
favourable conditions for fostering a filth disease like enteric 
fever. Befoulment of the street surface during the process of 
emptying the middens constitutes an additional source of 
danger. 


Defects in the sewerage system permit of flooding of houses and 


streets in certain portions of the town by diluted sewage, under 
conditions of coincident high tide and heavy rainfall. 


Water supply now almost entirely from the Hury Reservoirs, on 


the uplands beyond Barnard Castle. Pumping from the River 
Tees at Broken Scar now almost discontinued, and will soon 
cease altogether. No suspicion of recent diffusion of enteric 
fever by the public water supply. No evidence found 
incriminating any milk service. 


17. MoGGERHANGER VILLAGE (BeEps) ; population, 350; and CHALTON 


VILLAGE (BEDS); population, 90; Dr. Buchanan. 


Authority concerned: Biggleswade Rural District Council. 
Ground of Inquiry: Enteric fever; reports of Medical Officer 


of Health. 


Chief Facts reported by Inspector: Moggerhanger and Chalton 


built upon ‘ Boulder Clay,” overlying Oxford Olay. Water 
supplies of each village derived from a number of separate 
wells, usually sunk 15-20 feet into the ‘‘ Boulder Clay.” Wells 
dry steined, and brickwork frequently faulty. Ground 
for believing that water reaching each of these wells is 
commonly derived from the surface drainage of a wide area in 
the neighbourhood of the well. Several opportunities of con- 
tamination of well water from cesspools and privy pits in their 
vicinity observed. Evidence of chemical analysis that certain 
wells have been polluted in this way. 


18. PENRHYNSIDE (CARNARVON); population (estimated, 1896), 


500; Dr. Bruce Low. 


Authority concerned: Conway Rural District Council. 
Ground of Inquiry: Outbreak of fever ; complaint by Penrhyn 


Parish Council. 


Chief Facts reported by Inspector: Nature of epidemic illness at 


first obscure ; some cases resembled typhus, others cerebro- 
spinal fever; and afew influenza. Ultimately malady regarded 
as true enteric fever; infection imported. At time of outbreak 
sanitary condition of village bad. Scavenging and the emptying 
of privies and pail closets unsatisfactory. Some overcrowding 
in houses. No sewerage. Water supply from extension of 
Llandudno Water Mains. Pipes encrusted and _ partially 
blocked. Service scanty and intermittent, causing villagers to 
seek temporary supplies from springs and spouts on slopes of - 
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hillside below village. Some of these temporary supplies most | 4??- A. No. 7 
probably polluted by washing of surface filth from village down Abstract of 
the slopes by heavy rainfall; hence spread of the disease, Medical Inspee- 
No evidence of pollution of the public water service. No 

hospital accommodation provided for isolation of fever cases: 

extension of infection observed in invaded houses owing to 
non-isolation. A new public water supply pure and plentiful 

is now provided from Lake Cowlyd. Public scavenging now 

undertaken by Rural District Council. A sewerage scheme 

with ontfall to the sea is being carried cut. But so far no steps 

taken to provide isolation hospital accommodation for the 

Conway Rural District. 


19, PortsmournH Boroveu (county of Hants); population (1891), 
159,251; Havant; population (1891), 3,475; Havant Rurau 
District; population (1891), 6,387; Dr. Theodore Thomscn. 

Authorities concerned: The Town Council of Portsmouth, the 
Havant Urban and the Havant Rural District Councils. 


Ground of Inqury: Question raised by War Office as to the 
quality of the water supplied by the Borough of Portsmouth 
Waterworks Company. 

Chief Facts reported by Inspector: The water in question 
supplied to the Borough of Portsmouth, to large part of the 
Havant Urban District, to certain villages in the Havant Rural 
District, and to the Warblington Urban District. The supply 
derived from three series of springs from the Chalk; one series 
near the town of Havant, another near the village of Bed- 
hampton in the Havant Rural District, and the third in the 
Farlington Marshes in the Havant Rural District. Detailed 
investigation of the surroundings of these springs and of the 
geological conditions of the neighbourhood; the latter inves- 
tigation by Mr. Whitaker, F.R.S., of the Geological Survey. 
The water from the springs near Havant and at Farlington 
not to be thought of as free from risk of dangerous pollution ; 
the water from the Bedhampton Springs probably free from 
such risk when certain works in progress at the time of the 
inquiry have been completed. 


20. SEVENOAKS (KENT) ; population (1891), 7,514; Dr. Bruce Low. 
Authority concerned : Sevenoaks Urban District Council. 


Ground of Inquiry : Complaints from the Committee of the Kent 
Nursing Institute as to insanitary condition of the urban isolation 
hospital, in relation with the death of a nurse therein from 
enteric fever contracted while nursing scarlatina cases. 


Chief Facts reported by Inspector: The Sevenoaks urban 
district isolation hospital, formerly a private house, and 
which has: no facilities for the isolation at one and the same 
time of two different infectious fevers, was nevertheless in 
November 1895 improperly used for the treatment of both 
enteric fever and scarlatina cases. Its sanitary condition in 
December, owing to neglect of duty on the part of the male 
caretaker, such as to favour the spread of enteric fever and 
diarrhea. The receptacle of the one (earth) closet in the 
hospital left for days unemptied; and the cesspool close to 
the house overflowing, dejections of fever patients improperly 
disposed of. Several nurses were attacked at that time by 


App. A. No. 7. 
Abstract of 
Medical Inspec- 
tions, 


78 


diarrhoea and sore throat, and one nurse was seized with enteric 
fever, from which she died. Administration lax and inefficient, 
there being no responsible medical superintendent ; under 
pressure of admission of an unusual number of cases, admini- 
stration broke down. The hospital up to December inadequately 
equipped; and no means provided for properly disinfecting 
bedding, clothing, &e. The present Medical Officer of Health 
recommends the erection of a new hospital on a larger site. 


21. SouTHEND (EssEx) ; population (1891), 12,333; Dr. Bruce Low. 
Authority concerned: The 'Town Council of Southend. 
Ground of Inquiry : Sustained prevalence of enteric fever and 


diphtheria; Registrar General’s returns, and other sources of 
information. 


Chief Facts reported by Inspector: Enteric fever not absent 


from Southend for many years. Anomalous cases, which 
are not usually notified elsewhere, notified here as enteric 
fever, making Southend appear to suffer more from fever 
than other places. But recognisable enteric fever undoubt- 
edly endemic. Its persistence associated with pollution of the 
porous soil, on which the town is built, by human excrement. 
Sewers defective and outfalls insufficient. No evidence of 
spread of disease by public water supply or by milk service ; 
but some evidence of certain cases having been due to eating 
oysters which had been stored on “ layings,”’ or kept in boxes, 
along the foreshore where they were liable to be contaminated 
by filth from the pier waterclosets and by sewage from the 
sewer outfalls. 

Diphtheria frequently imported by visitors, or brought 
back ‘by boarders to private schools from London and else- 
where after holidays. Some aggravation of imported infection 
in poorer class dwellings overcrowded by humbler visitors. 
Sanitary administration formerly lax, but now _ greatly 
improved, A new isolation hospital recently provided. Com- 
prehensive scheme for dealing with sewers and sewer outfalls 
being carried out. Sanitary staff increased, and its remuneration 
placed on a more satisfactory basis. Prospect of early removal 
of conditions that formerly fostered endemic disease. 
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No. 8. 


Report on an OursrReEAK of Enteric Fever in the URBAN DISTRICT 
of Bicester ; by Dr. ToroporE THomson. 


In the early part of February 1896 the attention of the Board was 
directed to the fact that the Registrar-General’s Returns for the quarter 
ended December 31st, 1895, indicated that there had been during that 
quarter seven deaths from “fever” in the Bicester Registration Sub- 
District, with a population of 7,513. Their attention was also further 
directed to this fever prevalence by a letter, dated February 18th, and 
signed by certain householders in the Bicester Urban District, in which 
it was stated that there had been 57 cases of enteric fever in Bicester 
since August 11th, 1895, and that fresh cases were still occurring. 
The persous signing this letter further requested that the Board should 
make inquiry into this outbreak. No information had been received by 
the Bourd from the Medical Officer of Health of the Bicester Urban 
District as to fever occurrence there. I was accordingly, on March 
16th, instructed by the Board to make inquiry into the circumstances 
attendant om the enteric fever outbreak in question ; and, in accordance 
with these instructions, I visited Bicester on March 27th, and made 
inquiry in the sense indicated both then and on subsequent cccasions. 

The outbreak of fever had, I found, been limited to that part of the 
Bicester Registration Sub-District included in the Bicester Urban 
District, which, on an area %f 3,740 acres, had, at the census of 1891, a 
population of 3,343 persons eccupying 702 houses. The population of 
the district is nearly stationary, the census of 1891 having shown an 
excess of only 37 over the enumerated population in 188]. By far the 
larger part of the inhabitants of the Bicester Urban District reside in 
the town of Bicester, which has a population of about 3,000 persons, 

The town of Bicester, 12 miles from Oxford, is the market town for 
a considerable agricultural district. It stands upon the clays and 
calcareous sandstones of the Cornbrash, overlying the argillaceous lime- 
stone of the Forest Marble, which crops out on the surface in the 
immediate neighbourhood of the town. The houses of Bicester are for 
the most part grouped along two main streets, which diverge from the 
market place in such fashion that the town may be said roughly to form 
a V, of which the market place is the apex. The roadways of the main 
streets are constructed of macadam, with footways of flagstones or of 
cement, and are fairly good save in so far as they are unprovided with 
channelling of stone or of other suitable material. The condition of 
bye-streets, however, frequently leaves much to be desired. A con- 
siderable number of dwellings are old; and of these old dwellings not a 
few are dilapidated and damp, while many are uasatisfactory as regards 
light and ventilation. Open space in the neighbourhood of inhabited 
houses is usually sufficient ; but in some instances dwellings are closely 
huddled together and furnished with yards of very scanty dimensions. 
The surface of some of these yards, which are paved, is broken and 
uneven; other yards are entirely unpaved. House and yard drainage 
is for the most part effected by means of 4-inch or 6-inch sanitary pipes, 
rarely disconrected properly from the sewers to which they discharge. 
House and yard drains not infrequently pass beneath dwellings; and 
those portions of the drains are but rarely embedded in concrete. Yard 
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drains are in not a few instances untrapped, or are fitted with traps of 
inefficient sort. Indoor sinks are unusual in houses of the poorer 
class, but are, where they exist, usually disconnected from the drains to 
which they discharge. Excreta are disposed of mostly in vault privies 
or in pail closets; there are only a few waterclosets, usually of the long- 
hopper pattern and devoid of flushing apparatus. House refuse is stored 
in pails and tubs, and is, along with the contents of pail closets, 
removed twice a week by the District Council. Removal of the contents 
of vault privies devolves upon the owners or occupiers of the houses to 
which they are attached, and these receptacles are seldom cleansed 
oftener than once a year. ‘The sewerage system of the town is formed 
for the most part by 9-inch and 12-inch sanitary pipes converging to an 
18-inch brick barrel sewer, by which the sewage is conveyed to outfall 
works. These works are about a mile south of the town, and consist of 
six settling tanks, from which the sewage is distributed by carriers over 
pasture land in the vicinity. The effluent sewage from this land finds 
its way into a neighbouring brook. The majority of the sewers in 
Bicester are said to have been laid down some 385 years ago, but there 
are one or twa short lengths of sewer of more recent construction. 
There is reason to believe that some sewers are in a defective condition. 
Provision for ventilation of sewers is either inadequate or entirely ~ 
absent. Save in the case of two short lengths of sewer of more recent 
construction, sewers are entirely devoid of manholes or lamp-holes. 
Flushing of sewers, when attempted, is sought to be effected by 
emptying the contents of water carts down street gulleys. The water 
supply of Bicester is furnisked in the main by shallow wells, usually 
dry-steined, sunk in the rubbly rock on which the town stands; partly 
by two springs at the northern end of the town, known as the Crock well 
spring and the Brockless spring respectively, and by the Bicester brook, 
which flows through the town, and from which a few households take 
their do:nestic water supply. 

The histery of Bicester as regards prevalence of enteric fever in the 
past cannot be regarded as satisfactory. During the 10 years, 1885- 
1894, 8 deaths were referred to enteric fever in the urban district, 
affording a mean annual death-rate from this cause of 0:24 per thousand 
during the period quoted. In four only out of those 10 years was no 
death referred to this cause in Bicester. During this same period the 
mean death-rate from enteric fever per 1,000 persons living in England 
and Wales was 0°18. Notification of enteric fever, among other 
diseases, became compulsory in the Bicester Urban District in 1890; 
and during the five years 1890-94, 66 cases of this disease were notified 
to the Sanitary Authority as having occurred in this district. Fifty-six 
of these were notified in 1890 alone; and to this occurrence of fever 
reference will again be made at a later stage of this report. 

The time of commencement and the subsequent course of the more 
recent outbreak of enteric fever which forms the subject of this report 
will be gathered from the appended table, which shows, month by 
month, from January 1895 to March 1896, the number of cases of 
enteric fever notified to the Bicester Urban District Council as having 
occurred in their district during this period. ‘The table also gives the 
number of deaths referred to this cause during the same period, and, in 
addition, takes note of a few cases of sickness which, though not notified 
to the District Council by the medical attendants, were by these latter, 
nevertheless, regarded as bearing @ suspicious resemblance to enteric 
fever. | 


SY 


TABLE showing, Month by Month, during 1895, and the First Quarter App. A. No, 8 
of 1896, the Numprer of Prrsons repurted to the BicksTER On Enteric 
Ursan Disrrrer Councir as attacked by Enrertc Fever in their fever in 
District; also the Numper of Persons known to have suffered Dr. omsgrs 
from Disease suspected to have been Enteric Fever, and the , 
NoumsBer of Deatus referred to Enteric Fever in this District 


during the same Period. 
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It will be observed from the above figures that within the period 
embraced by the table 61 cases of enteric fever were reported as having. 
occurred in the district, while 11 deaths were referred to this cause ; 
and that 12 persons are known to have suffered from illness which, 
although net reported to the District Council as enteric fever, was in 
each instance regarded as having been suspiciously like that disease. 
During the akove-mentioned period only three cases of enteric fever 
were reported before October 1895, in which month the reported cases 
suddently rose to 20; remaining numerous during November and 
December, and decreasing during January February 3 and March of 
1896. The “suspicious” cases were mostly noticed just before or 
during tke early stages of the outbreak of diagnosed enteric fever, 
With one exception these suspicious cases occurred in houses that 
already had been, or that were subsequently notified as, invaded by 
enteric fever. Altogether 30 houses were reported as invaded by 
enteric fever during and subsequent to the month of October; these 
30 houses having a population of 194 persons, of whom 58 were reported 
as attacked by enteric fever. It will be seen, therefore, that nearly a 
third of the persons living in these houses were notified as attacked by 
enteric fever in the course of this outbreak. 

In the 12 months, April 1895 to March 1896, the mortality caused 
by enteric fever in the Bicester Urban District was 3°3 per thousand 
persons living ; und the fatality of the disease during the same period 
was, if suspicious cases be not reckoned as enteric fever, 18 per cent. of 
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population involved, a serious one, 

This outbreak of enteric fever did not extend over the whole of 
Bicester; it was, in fact, almost entirely restricted to the northern part 
of the town, as may be seen by reference to the appended map. With 
five exceptions all the invaded houses lay tolerably near together 
towards the extremity of one of the limbs of the V which the town of 
Bicester forms; and, indeed, of these five exceptions three were houses 
which, although not situated within the area of chief invasion, were 
nevertheless at no great distance therefrom. Accordingly, in search for 
the cause of the outbreak, only possible fever-agencies restricted in their 
operation to the quarter of the town mainly affected by the disease 
could be accepted as satisfactorily accounting for its occurrence. In 
this respect possible causes of fever such as sewerage conditions, 
general sanitary circumstances, and milk supply were alike found to 
fail. 

As regards sewerage conditions, there did not appear reason to regard 
them as more faulty in the area chiefly invaded by fever than in other 
parts of Bicester entirely free from the disease; indeed, the sewers in 
St. John Street and Field Street, in both of which streets several 
houses were invaded by the fever, are among the few sewers in Bicester 
in which attempt at ventilation has been made. Further, the houses in 
the main area of invasion drain to two sewers passing, as shown on the 
map, in different directions, and having no connection the one with the 
other until they reach the main sewer in Chapel Street, a considerable 
distance from the area in question. 

The general sanitary circumstances of invaded houses were, for the 
most part, unsatisfactory in one or another respect. Defective drainage 
arrangements were found in not a few; in some, excreta were disposed 
of in offensive vault privies; while the houses themselves were not 
always satisfactory as regards proper access of light and air and freedom 
from conditions of dilapidation and dampness. Amongst this variety of 
defective circumstances there were, however, none that could be 
regarded as accounting for the distribution of the fever; indeed, the 
previously noted localisation of the disease was far from being accom- 
panied by a corresponding limitation of these unhealthy conditions to 
the part of Bicester in question. 

Inquiry as regards milk supply of the 30 invaded houses elicited the 
information that these had been supplied by one or other of four 
different vendors. ‘The following list shows the number of invaded 
houses supplied by each of these four persons, and also the total 
number of houses ordivarily supplied by them :-- 


A supplied 21 invaded houses; total houses supplied in Bicester daily 


about 180 
B 9 3) Ye ’ F) ” 29 ” 80 
C 9 7 ” ; 9 % ” 39 130 : 
D ” 2 39 ; ” 9 7) ” 10 


It will be observed that the total number of invaded houses supplied 
by A, B, C, and D is in excess of 30, this being due to some of these 


‘houses taking milk from more than one of these vendors. There was a 


relatively larger incidence of fever on the customers of A and B than 
on those of C, which may be referred to the fact, ascertained by 
inquiries made in the chief area of invasion, that A and B supply a 
relatively greater number ef families in the northern: or chiefly invaded 
end of the town. lurthermore, the fact that the disease was almost 
entirely limited to this end of the town, while all these milk vendors — 
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supply other parts of Bicester, is in itself sufficient to exclude milk 
from suspicion of having been the vehicle by which the fever was 
disseminated. 

When, however, inquiry was made concerning conditions of water 
supply, a series of facts came to light which were found to be con- 
sistent with water having been the agent whereby, in this instance, 
enteric fever had been spread. Comprehension of these facts will be 
facilitated by the following list, which shows week by week, during 
the period of chief prevalence of the fever, the number of cases notified 
as enteric fever and also of those suspected to have been enteric 
fever :— 




















Number of. | . Number of 
Cases notified | Cases suspected 
as Enteric | to have been 
Fever. Enteric Fever. 
s : 
During the week ending September 21st - | oa | 2 
; ” »” 39 28th - z Fa | 3 
< a October 5th - | — i 
29 > Dee 12th - x — A 
ry » ” 19th 3 i ote, 
» > 29 26th - = 10 | re 
- 5 November 2nd - 12 1 
39 29 » 9th z 3 | 3 
» ” ey) 16th _- ra 1 aot 
»? ” 2» 23rd % | Se 
» 2 » 30th = 5 ail 
+5 = December 7th - - 8) | = 
2? 39 ” 14th , or ay 
2 ry) cy) alst - 4 7 ane 
Re is = 28th - 2 — 
mA xs January 4th - - 2 — 
September 18th to January 4th - 49 | 11 











The first group of cases notified as enteric fever occurred, it will be 
seen, in the four weeks October 20th-November 16th, and comprised 
in all 28 persons. Of these 28 persons no fewer than 26 derived their 
water supply from a spring known as the “ Crockwell spring,” shown 
on the accompanying map. ‘The houses occupied by these 26 persons 
were all situated in the vicinity of the Crockwell spring with three 
exceptions, viz., Bicester House, a house in Rogues Row at the extreme 
north of the town, and the more easterly of the two invaded houses lying 
between Sheep Street and Love Alley. All these three houses are 
provided with wells of their own; but, Crockwell spring having a 
considerable local reputation, the occupiers of Bicester House and of the 
house in Rogues Row were in the habit of using the Crockwell spring 
water in preference to that of their own welis.* The third of these 
three houses, namely, the more easterly of the two invaded houses lying 
between Sheep Street and Love Alley, was occupied at night by two 
members of the family inhabiting the invaded house in Rogues Row. 
Those two persons slept in the Sheep Street house owing to insufficiency 
of accommodation at home; but they took their meals at home, and, as 
a consequence, drank of the Crockwell spring water. , 


* It is noteworthy that this particular house in Rogues Row was the only one in 
that street known to have been supplied from the Crockwell spring, and was also 
the only house in that street known to have been invaded by enteric fever. 
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App. A.No.s. 1 have noted that 26 of the 28 persons constituting the first group of 
On Rulesie attacks derived their water supply from the Crockwell spring. Of the 
Fever in two remaining persons one resided in the chief area of invasion, This 
De Tisch. was a boy nine years of age, residing in a house in Plough Terrace, on 

the west side of New Buildings, supplied with water from a well 
common to all the houses in that terrace. ‘The other was a girl residing 
in the more westerly of the two houses lying between Sheep Street and 
Love Alley. The house occupied by this girl was in the same yard as 
that used at night by the two members of the family from Rogues Row 
already referred to. These two persons belonging to Rogues Row were 
both notified as attacked by the fever on October 24th, “while the girl 
was notified as attacked on November 7th, a fortnight later. All three 
used the same privy. 

As regards the 11 cases in the second column, considered to bear 
suspicious resemblance to enteric fever and all. attacked prior to 
November 10th, it appeared, on inquiry, that eight resided in houses 
which derived their water supply from the Crockwell spring ; and 
three in houses in Plough Terrace supplied from the well common to 
the houses in that terrace. 

The Crockwell spring, it may here be noted, was closed on October 25th,. 
nearly three weeks before the date of notification of the last case of what 
has been termed the first group of attacks. The disuse of this spring 
on this date is not, in view of the facts I have given, inconsistent with 
the water therefrom having acted as the vehicle of infection during the 
period covered by the first group of cases, if two weeks be allowed for 
incubation of the disease and one week for sufficient development of 
symptoms to permit diagnosis. The Plough Terrace Well, however, 
remained in use. 

After November 16th a week elapsed without any further notification 
of fever occurrences to the District Council. But during the fortnight 
November 24th—December 7th, 10 notifications of persons attacked by 
enteric fever were received ; and of these 10 persons 7 resided in houses 
supplied from the Plough Terrace Well, while 3 derived their supply 
from other local wells. “OL these 3 persons one resided in the house in. 
‘Rogues Row before noted as invaded. This person was notified as 
suffering from enteric fever on November 24th; the last case that had 
previously occurred in that house having been notified on October 28th, 
and having been removed to hospital on the same day. The inhabitants 
of this house had, on the closure of Crockwell spring, reverted to the 
use of their own well, which was dry-steined and within 15 feet of the 
vault privy used by the household. Another of these 3 persons was a 
boy, aged six, residing in New Buildings, within the chief area of 
invasion, in a house furnished with water from a well in the yard. 
The third was an occupant of the remaining one of the five houses 
formerly noted as lying outside the chief area of invasion, and was a 
medical man who had been in attendance on the sick both at their 
homes and at the hospital for infectious diseases, to which many were 
removed. 

The well, referred to as Plough Terrace well, was closed on 
December 2nd. 

After the date of notification of the last case of the second group, a 
week elapsed during which no further cases of fever were notified. But 
between December 15th and January 4th, 11 more cases were notified 
as attacked by euteric fever. Of these 11 cases, 7 resided in houses 
deriving their water supply from a well known as Mrs. Woodcock’s 
well (see map), one in a house supplied by Plough Terrace well, and 
3 in houses with other supplies. Of the 3 last-mentioned cases one 
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was a boy of 12, notified on December 15th, residing in New Buildings, Avr. A. No.8. 
in a house where 2 previous cases had occurred, notified on October 23rd on pntorie 
and November 2nd respectively, and which had been treated at home. Fever in 


Another was a girl of 18, notified on December 17th, residing in a house Teta es 
to the east of New Buildings in which a ease, notified on November 16th, 
and a suspicious case first attended by a medical man on September 26th, 
had previously occurred. The third was a second case in the house 
lying to the west of Sheep Street, outside the area of chief invasion. 
This case was notified 13 days later than the first already referred to as 
having occurred in this house ; but, on inquiry, it appeared that only 
nine days had intervened between the dates of attack of these two cases. 


Mrs. Woodcock’s well was closed on J anuary 3rd, 1896. 


From January 4th to the end of March, 9 cases of enteric fever 
were notified in Bicester, and one case regarded as bearing suspicious 
resemblance to that disease is known to have occurred. Of the 9 notified 
cases 2—notified on January 13th and 17th respectively—occurred in 
houses supplied with water from Mrs. Woodcock’s well, and 5—of 
which the first was notified on January 28th—in houses supplied with 
water from a spring known as the “Brockless spring.” Of the 
remaining 2 one was of a female who had, for some weeks prior to her 
falling ill, been attending a person suffering from enteric fever ; the other 
was of a resident in New Buildings, occupying a house in which two 
previous cases had occurred some three months before, and which was 
supplied with water from a well known as Mrs. Smith’s well. The 
person attacked by illness regarded as resembling enteric fever fell ill 
about the middle of March. In this patient’s house there had already 
been two cases of enteric fever, notified on October 24th and 31st 
respectively, and treated at home. Subsequent to the closure of the 
Crockwell spring the occupants of this house had derived their water 
supply from Mrs. Smith’s well. 

It appears from the foregoing account that the fever cases occurred in 
four successive groups; that persons in the first group used mainly 
Crockwell spring water; persons in the second group mainly Plough 
Terrace well water; persons in the third group mainly water from 
Mrs. Woodcock’s well; and persons in the fourth group mainly water 
from the Brockless spring. ‘These facts suggested that the specific 
contagium of enteric fever had gained access to each of these several 
springs and wells, and bad thus obtained entrance to the bodies of 
persons making use of water therefrom. Inquiry was accordingly made 
as to whether the circumstances and surroundings of these sources of 
water supply had been such as to allow their becoming dangerously 
polluted. 

The Crockwell Spring, which was the main source of supply of the 
first group of persons attacked, is situated, as shown on the map, on the 
western boundary of the chief area of invasion of the fever, lying at the 
junction of Field Street and St. John Street. It is completely covered 
in; its water rising into the lower extremity of a 30-inch vertical stone- 
ware pipe some 8 feet in length, over the upper end of which is laid a 
flagstone at the ground level. Water is obtained from it by means of a 
pump. As will be seen from the map, the sewers in Field Street 
and St. John Street converge to the neighbourhood of this spring, near 
which they join, and the joint sewer thus formed passes close to the spring. 
On the occurrence of the outbreak of fever in October 1895 the greater 
portion of the Field Street sewer and part of the St. John Street sewer 
near the spring were exposed, and both of these sewers were then found 
to be leaking freely into the surrounding soil at several points. The . 
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App. A,No@ point at which these two sewers join is at a distance of 8 feet from the 


On Enteric Crockwell spring, and it was found that this junction had been made 
Pen & by knocking a hole in one of the pipes forming the Field Street sewer 


Dr. Thomson, and applying to this hole the extremity of one of the pipes forming the 
St. John Street sewer, while over the partial gap’ thus left a piece of 
stone was cemented.* Also it was found that at this point of junction 
free leakage was going on into the surrounding soil, which is stated to: 
have been quite black. During one of my visits to Bicester, in April 
1896, I had this junction again exposed, and found that these conditions. 
remained unaltered. At this date the Field Street sewer close to this 
point of junction was half full of black silt. 

The Wellin Plough Terrace Yard, which mainly formed the water 
supply of the second group of cases, is stated to be a shallow dr y-steined. 
well, Within 4 feet of it was a urinal (now abolished) attached to a 
public-house. The floor of this urinal was paved with brick, but I was 
informed that it had been usual for the adjacent wall and unpaved yard 
soil to be used for urinal purposes. The drain of the urinal was within 
6 feet of the Plough Terrace well, while the drain of the public-house 
yard was within about 15 feet of this well. Reference to the map will 
show that the Plough Terrace well lies within and towards the apex of a 
triangle formed by the Field Street and the New Buildings sewers, from 
neither of which is it far distant. 

Mrs. Woodcockh’s Well, which mainly supplied the third group of 
persons attacked, is situated, as shown on the map, behind one of the 
houses abutting on Field Street. It is shallow and dr y-steined, and 
when attention was directed to it by the occurrence of fever among 
persons drinking this water it was found that the yard drain, which 
passed within a few inches of the well, was leaking freely, ‘and its 
contents visibly percolating into the w ell. This yard drain received 
water-closet sewage as well as sink and yard drainage. 

The Brockless’ Spring, which mainly supplied the Four group of 
cases, is an open spring situated to the west of the chief area of 
invasion, and on the bank of the Bicester Brook. It is surrounded om 
three sides by gardens which are under cultivation and freely manured, 
and a vault privy is situated about 45 feet from it. Within some 30 
feet of it passes the sewer previously alluded to as formed by the 
junction of the Iield Street and St. John Street sewers. The condition 
of this sewer in the neighbourhoed of the spring is unknown ; but that 
part of the sewer which lies in the adjacent field where a cesspool is. 

shown on the map was found, when uncovered seven years ago, to 
contain much silt and to be leaking at many points. The Brockless 
spring is about 64 feet below the ground level, and the sewer, at the point. 
where it passes the spring, is said to be about 5 feet below the ground. 

It will be seen, therefore, that in the neighbourhood of each of these 
four springs and wells there were abundant conditions threatening 
dangerous pollution of the waters in question, and the pervious nature 
of the soil in which these wells are sunk, and though which these springs 
come to the surface, would interpose but. little obstacle to the access of 
polluting matter to them. Samples of water for chemical and micro- 
scopic examination were taken from each of these sources of water supply 
as follows :— 

From the Crockweil spring on October 31st, 1895. 
»» 4 Plough Terrace well on November 27th, 1895. 
»5 Mrs. Woodcock’s well on December 27th, 1895. 
5 the Brockless spring on February 22nd, 1896. 





* Both these sewers are constructed of 9-inch sanitary pipes. 
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Chemical analysis of the sample taken from the Crockwell spring AvP. A. No.8. ~ 
failed to detect anything indicating dangerous pollution of the water; On Enteric 
but “a large number of bacteria, whose nature could not be determined peta ae 
‘* by direct microscopic examination,” were discovered in the sample, Dr. Thomson, 
and this in such amount “as to cast great suspicion on the character of 
the water.” Chemical examination of the samples of the water from 
the Plough Terrace well, and from Mrs. Woodeock’s well gave 
unfavourable results in both instances. In the former, the chlorine 
present amounted to 14°45 grs. per gallon, and in the latter it was 
6°60 grs. per gallon: while in both waters the quantity of albuminoid 
ammonia was far in excess of that usually associated with pure water. 
Chemical examination of the sample from the Brockless spring failed to 
detect anything indicating dangerous pollution of the water.. 

In view of the foregoing facts I made inquiry as to possible 
relation between amount of rainfall and outbreak of fever. I was 
unable to obtain exact meteorological data; but, by the courtesy of 
Captain Fane, of Bicester House, I was furnished with a record of local 
rainfall, kept by him in such terms as “ showers,” “rain,” and “ wet,” 
according to the amount estimated by him to have fallen. From his 
record it appears that, during the whole mouth of September 1895, no 
rain fell in Bicester, save a few *‘ showers” on the 3rd and the 10th* 
of that month; and that this lengthy period of drought was broken by 
“wet” weather on the 8rd, 4th, 5th, and 6th of October, closely 
followed by “rain” on the 8th, 9th, and 10th of the same month. 

The first notifications of the outbreak of fever were dated October 
22nd, while in the two weeks ending respectively October 26th and 
November 2nd, no fewer than 22 cases were notified. If two weeks be 
allowed for incubation of the disease, and about a week for develop- 
ment of symptoms sufficient to permit diagnosis, it will be seen that 
this rainfall in early October took place about the time when these 
persons most probably contracted the disease. Owing to there having 
been a good deal of rain on numerous occasions in November, like 
relationship between rainfall and further outbreaks of fever is not so 
definitely suggested ; but. it is noteworthy that the notifications of the 
second group of cases date from November 24th, and that there was wet 
weather on November 3rd, 4th, 5th, 7th, 8th, and 9:h. As regards the 
third group of cases, also, it may be observed that while the notifica- 
tions ranged mostly about the 15th and 20th December, there had been 
wet weather on the 27th and 28th of November. ‘These facts are con- 
sistent with foul matters accumulated in the half-choked and leaky 
sewers of the northern end of Bicester, and polluting material in the 
surrounding soil, having been periodically washed by falls of rain into 
neighbouring wells and springs. 

It appears, then, that of accepted agencies in spread of enteric fever, 
only one, and that one water, was found parallel in its circumstances 
with dissemination of fever in Bicester; and, moreover, that the 
four water supplies mainly used by the persons attacked were all 
of them open to dangerous pollution. That pollution in this sense 
had actually occurred was indicated by chemical examination as 
regards two of these waters, and by microscopical examination as 
regards a third; while the data given in connection with rainfall 
tend to suggestion that the degree of this pollution was intensified 
periodically during wet weather, when foul matters would be likely 
to be washed into the springs and wells. 
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* Possibly connected with the occurrence of “suspicious cases” from September 
20th to October 4th. 
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Careful inquiry was made as to whether there had been in Bicester 
anterior to the October outbreak any case or cases of enteric fever to 
which that outbreak might be referable. Three persons are known to 


_ have been attacked by enteric fever in the district prior to October, viz., 


one in May, one in July, and one in August. The cases that occurred 
in May and August were net within what has been in this report 
termed the chief area of invasion; the July case was within this area. 
The last-mentioned case occurred in New Buildings, and was notified 
on July 25th. But nothing was discovered tending to connect this case 
or either of the two other cases with the subsequent outbreak. As 
regards possible pollution of the Crockwell spring, however, by the 
particulate contagium of enteric fever, it is worthy of note that several 
common lodging-houses, largely used by tramps, drain into the St. Jobn 
Street sewer, and that, as before stated, this sewer was found to be in a 
defective state near the Crockwell spring. No occupant of any of these 
lodging-houses, so far as could be ascertained, suffered from illness of a 
suspicious sort during July, August, September, or October 1895. 

It is of interest in connection with the epidemic prevalence of enteric 
fever in Bicester to which this report has reference, to recall the fact 
that, in the latter part of 1890, 56 cases of the same disease are known 
to have occurred in the district, and that then also, as in the recent 
outbreak, the fever was mainly prevalent in the northern end of the. 
town. Mr. Dyson Wood, then as now Medical Officer of Health for 
the Bicester Urban District, gave it as his opinion, in a report written 
by him in September 1890, that the outbreak that occurred in that year 
was principally due to impure water, and he stated that the Crockwell 
spring, which formed the water supply of many of the persons attacked, 
was found to have *‘ some yards of defectively jointed drain pipes in its 
“ immediate neighbourhood.” 


Action taken by the District Council. 


All houses known or suspected to be invaded by enteric fever are 
stated to have have been immediately visited by an officer of the District 
Council, by whom instruction was given as to the measures of isolation 
proper to be taken. In many cases where accommodation for isolation 
at home appeared insufficient, the person attacked was removed to the 
hospital for infectious diseases jointly provided by the Bicester Urban 
and Bicester Rural District Councils. In the course of the outbreak 
36 persons suffering from enteric fever were removed to this hospital. 
After removal of the patient to hospital, or subsequent to his recovery if 
treated at home, measures of disinfection were applied to the invaded 
house. ‘These measures usually consisted of fumigation of the rooms 
regarded as infected for not less than six hours by sulphurous acid or 
by vapourised carbclic acid; steeping of infected articles of clothing 
and bedding, other than mattresses, for 12 hours in a solution of 
carbolic acid and water of the strength of 1 in 40, and subsequent 
washing of these articles with carbolic soap and water; exposure of 
infected mattresses and carpets, after sharing the fumigation of rooms 
as above, in the open air for as long a period as possible ; washing of 
floors and woodwork of infected apartments with carbolic soap and 
water, brushing ceilings and walls with a house brush, and, in some 
instances, whitewashing of ceilings. ‘The sanitary condition of invaded 
premises was examined, and measures were taken towards correcting. 
sanitary defects discovered. In this way 19 vault privies were abolished 
and replaced by pail closets; in several instances house drains were. 
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taken up and relaid, while in other instances minor improvements in AvP. A. No.8 
drainage and other conditions were brought about. The Field Street on Enteric 
sewer was in a large part relaid. The St. John Street sewer, however, fever in bp 
although exposed in part of its length, was not repaired, and the Dr. Thomson. 
defective manner in which junction had been made between the . 
St. John Street and Field Street sewers was allowed to continue. The 

sewers and several drains in the chief area of invasion were flushed 

twice a week from December 7th to the end of February, and after 

February once a week, with a solution of carbolic acid of the strength 

of lin 40. In this way about 10 gallons of carbolic acid were employed 

each week during the first of these two periods. Inhabitants of houses 

invaded by fever, as well as of some houses that had not been invaded, 

were cautioned not to use unboiled water or milk. Samples of water 

were taken from several springs and wells and submitted to chemical 

and microscopic examination, and four wells and springs were closed at 

different dates. Three of these, with the dates of their closure, have 

already been referred to: a fourth well in New Buildings was closed on 

December 12th, 1895. 


From the foregoing account of enteric fever in Bicester in 1895 and 
the early part of 1696, and of the circumstances attendant upon it, it is 
evident that there are many conditions of unhealthy sort in this district. 
The most prominent of these is water supply; and the District 
Council should, without further delay, furnish the inhabitants of 
Bicester with a sufficient supply of water of undoubted purity. The 
Authority have not been without previous warning as to the need for 
such action. In 1890 Mr. Dyson Weod, Medical Officer of Health to 
the District, wrote, in his report on the outbreak of enteric fever in 
Bicester, as follows :—“In the first place, a safe water supply for the 
** district is essential. I am inclined to think that no insuperable 
** difficulty need be anticipated under this head.” ‘This constituted one 
of three recommendations made by Mr. Dyson Wood in that report; 
and in reference thereto it was unanimously resolved at a meeting of 
the Sanitary Authority on September Ist, 1890, “ That immediate 
“¢ measures be taken to carry out the recommendations, in all par- 
*¢ ticulars, contained in the report.” Further report on this subject 
was made in connection with the recent enteric fever in Bicester by 
Mr. Dyson Wood, on January 6th of the present year, to the following 
effect :—“‘ Having regard to recent unfavourable analyses of drinking 
“‘ water which have come under my notice, and to the knowledge 
*¢ which I possess of the unsafe position of numerous other well waters 
*¢ in the town, I am quite of opinion that it is necessary for the future 
‘“< safety of Bicester that your Council should, with as little delay as 
«< possible, take up practically the question of supplying the town with 
“a wholesome water supply from an outside source.” It may here be 
noted that the Urban District Council had already, on November 11th, 
1895, resolved that “ An engineer be engaged to make a survey, and 
“‘ estimate cost of waterworks for the town in view of the possibility of 
“* the same being found necessary for the future.” ‘The water supply 
of the town was again under discussion at the Council’s meeting on 
January 6th, 1896. When I visited Bicester, in March and April of 
the present year, this subject had not yet passed the stage of discussions 
and resolutions; the fever meanwhile continuing to occur in the 
district. Before leaving Bicester, I met and conferred with the Chair- 
man of the Urban District Council on April 10th, and at that conference 
I laid especial stress on the need for immediate steps being taken by 
the Council to provide a sufficient supply of pure water for the 
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under the notice of the Council at their next meeting. 

As J have indicated, the most pressing need of Bicester is a pure 
water supply. The District Council, however, should also give attention 
to measures remedial of other unhealthy conditions described in this 
report. Defects as regards structure, ventilation, and flushing of 
sewers, as well as defective conditions of house and yard drainage 
should be sought out and remedied when discovered. The methods of 
disposal of excreta in Bicester leave mnch to be desired, and improve- 
ment of these should have the attention of the Council. Much house 
property in the town is old and dilapidated, and measures should be 
taken to secure the closure or sufficient improvement of such dwellings. 
The need for a sufficiency of open space around inhabited houses and 
for suitable paving of yards attached to them should also receive 
attention. 
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No. 9 


REPORT upon PREVALENCE of Enrertco Fever in the City of 
CHICHESTER; by Dr. H. Timprett Bursrrope. 


A representation having been made by the Mayor of Chichester 
(Mr. E. Prior), and by Mr. Davy, the Board’s General Inspector of the 
district, that enteric fever was prevailing in Chichester, I was instructed, 
on July 14th, 1896, to confer with Mr. Davy upon the subject, and the 
same evening I left London for this purpose. On the following morning 
we together visited Chichester, and, by arrangement, conferred with 
the Mayor and borough officials, as also with several members of the 
Sanitary Committee, and with the Chairman of the Water Company. 
At this conference I received valuable information in a list of fever 
eases which had been drawn up by the Mayor, and which showed the 
condition of each house, with the source of water supply in each instance. 
In this way, and by the assistance which was afforded me by others 
present, several of whom were medical men, I was enabled to form a 
general idea of the relative importance of the several agencies of fever 
that might possibly have been in operation; and after inspecting certain 
of the invaded houses, as also the public waterworks, I was in a position 
to make certain verbal recommendations, with a view of limiting the 
prevalence of the disease. Subsequently, after receiving some additional 
information which I had requested to be furnished me, I re-visited 
Chichester, and left with the town clerk certain formal recommenda- 
tions, reproduced in the Addendum to thisreport. A resolution was in 
due course passed at a meeting of the Sanitary Commitice to carry out 
these recommendations in their entirety. | E 

Later, | made detailed investigation into the prevalence of enteric 
fever in Chichester, upon which I now report. 

The city of Chichester is situated on an extensive plateau extending, 
between the South Downs and the coast, from Portsmouth to Brighton. 
Its position is, for the most part, a low-lying one, but towards the north 
the ground surface rises gently in the direction of the Downs of 
Goodwood. The greater portion of the city is built upon gravel soil, 
overlying the London clay, but parts of it are situated apparently on the 
Woolwich and Reading Beds. ‘The gravel overlying the deeper forma- 
tion is coarse in character, and its thickness appears to vary from 7 to 
30 feet, or more. ‘The older parts of the town are surrounded by the 
city walls, some 14 miles in circumference, there being inside the walls 
about 682 houses. 

The population of Chichester Urban Sanitary District, as enume- 
rated at the last census in 1891, amounted to 7,830, while in 1881 the 
population was 8,149. The population of the registration district— 
which, during the pericds referred to, was not exactly coterminous with 
the sanitary area—was, in 1891, 7,887; and in 1881, 8,569. Since 
1891 the area of the registration district has been extended, and that 
of the sanitary district has been made coterminous with it; so that 
Chichester now possesses ai estimated population of 10,808. The 
number of houses in the extended district is estimated at 2,722. 

The chief industries of the district are those connected with agri- 
culture, brewing, and tanning. The city is the market town of the 
surrounding districts; a cattle market, the largest in the south of 
England, is held here fortnightly, and the cathedral attracts numerous 
visitors. 
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The main streets of the city, which are wide and well-constructed, 
run directly north, south, east, and west, and in the centre of the city 
stands the old market cross. The town is traversed by the Lavant, and 
by branches of this river, some of them artificial. In winter the river 
and its branches give passage to a good deal of upland water, but in 
summer all these channels tend to become dry or to contain more or less 
elongated pools of stagnant water. 


Entering the town at the north-east, the Lavant runs along the north 
of Westhampnett Road until near Bootle Lane, there passes beneath that 
road, and continues its course at the back of the houses and gardens of St. 
Pancras towards Eastgate. Near Stane Street, St. Pancras, the channel 
is culverted for a short distance, and again on nearing Hastgate it passes 
underground, and skirts the city walls until it emerges into the open for 
a short distance south of Cawley Priory. Passing again underground 
beneath South Pallant and Southgate, it emerges near the south of the 
Chantrey Grounds. Hereabouts the channel bifurcates; a new cut, 
controlled by an iron penstock, passing directly south towards the railway 
station, shortly before reaching which it turns sharply westward, to join 
the main channel again later on. 


The river proper meanwhile passes directly westward from the above 
point of bifurcation, and continues to skirt the city walls until if again 
bifurcates. One arm, which is controlled by a penstock, now passes 
directly westward, and continues beyond the tannery; the other arm 
passes underground directly northward beneath Dr. Tyacke’s garden and 
Orchard Street, as far as the northern end of that street. Here this arm 
turns sharply westward, and, becoming for a short distance uncovered, 
receives the waters of the Campus, a channel which takes the surface 
drainage from Orchard ‘Terrace and thereabouts. From this point this 
offset of the river passes underground in a south-westerly direction 
beneath the Portsmouth Road, to join its fellow at the south-western 
corner of the tannery, whence the united channel, which constitutes the 
river, trends southwards. The river having been rejoined by the “ New 
Cut,” which left it near to the Chantrey Grounds, continues-in a south- 
westerly direction until it enters the Fishbourne Channel, near the outlet 
of the Chichester sewage works. The stream, in its course beneath a 
brewery and the tannery, receives wasie products, and throughout its 
whole course, between the tannery and the outfall, it smells more or less 
strongly of tannery refuse. 


In former times the Lavant received much slop-water, and not a little 
sewage, but these sources of pollution are now far fewer than formerly ; 
drains are being rapidly cut off from the river, and made to discharge 
into the recently constructed sewer system. ‘There were, however, at 
the time of my visit, sundry privies, the contents of which oozed through 
the bank into the channel at St. Pancras, and slop-water was here and 
there being cast into the bed of the stream. This state of affairs was 
exceptionally well marked behind some cottages, Nos. 90-94, in St. 
Pancras, the inmates of all of which got rid of their slop-water into the 
channel, and obtained their drinking water from a well hard by; on the 
opposite bank was an offensive privy used by the tenants of the cottages 
referred to. In addition to sundry sources of pollution in St. Pancras, 
slop-water enters the channel at intervals at other parts, and-at one place, 
near Southgate, a house drain discharges into it. In Orchard Street there 
are also sundry sources of pollution. The culvert running from near 
Eastgate to just beyond Southgate is brick-bottomed, and by this means 
is kept clearer from deposit than would otherwise be the case; but 
beneath Orchard Street and thereabouts, where the bed ef the river is 


93 


unbricked and irregular, there is a thick deposit on its bed of offensive App. A. No.9. 
matter. On Bate 

Asa general rule, there is in Chichester but little overcrowding of ene 
houses upon area; usuall tilage of some size is attached t h br Belsteode. 

pon area; usually a curtilage of s o each Dr, Bulstrode. 

house or group of houses. There are, however, exceptions to this rule; 
notably, in some of the poorer parts of St. Pancras, where some few 
houses have practically no curtilage whatever, while others abut upon 
the Lavant, and, as has been said, dispose of their slop-water and other 
refuse in the river. In spite, however, of the fact that houses, even of 
the poorer sort, are generally provided with curtilage, it can rarely 
happen that suflicient space obtains to safely allow of excrement and 
slop-water being deposited into one or more holes in the pervious soil, 
and of pure water being obtained from another. In certain of the 
premises which I visited the condition of the yards was extremely 
unwholesome ; and althongh in some cases the houses had recently 
been drained, the work had been now and again done in such a careless 
manner that the present state of the yard surface was probably no better 
than before. It may, too, be remarked in regard of several houses that 
I visited, and which had been recently drained, that the privy vaults 
had, together with their contents, perhaps the accumulation of some 
years, been simply filled in, and not, as they should have been, carefully 
emptied, their bricks removed, and their sites carefully cleansed. In 
one case which was brought prominently to my notice, and where 
enteric fever was prevailing, the buried privy contents still at times 
made themselves manifest on the adjoining wall; and in other instances 
complaints of a somewhat similar nature were heard of. 

It is clear that in localities where such practices have been adopted 
the benefits which are likely to accrue from proper drainage cannot be 
expected. ‘The soil and subsoil of the city, which for years have been 
polluted, cannot at once be purified, more especially if the accumulated 
excreta of years gone by be left buried in the soil. In this sense 
Chichester must, I fear, still be regarded as not differing substantially 
from an undrained city. During the course of my inspection I had 
frequently related to me narratives of the discovery of cesspools in 
altogether unsuspected localities, and in some instances I was told that 
the cesspool was found located beneath the kitchen floor. 


The Water Supply of Chichester. 

The city of Chichester is supplied with water partly by private wells, 
partly by the Chichester Waterworks Company. The wells are of that 
kind known as “shallow”; 7.e. they are not sunk through any im- 
permeable stratum, but consist of excavations sunk in the gravel 
overlying clay. These wells are dry-steined, and thus are but im- 
perfectly protected against filth soaking through the soil. In the 
majority of instances the water is raised from these wells by means of 
pumps; but in some cases, especially in that part of the town which is 
rural in character, water is often raised by means of a windlass, and 
wells are covered over with wooden lids, which frequently are not so 
fitted as to protect them from the influx of surface water. The position 
of these wells was, in the great majority of cases which | inspected, a 
dangerous one. Frequently wells were found but a little distance 
removed from non-watertight privies and cesspools, to which reference 
will shortly be made, ard it was obvious that the water contained in 
them was in danger of becoming fouled by infiltration of cesspool or 
privy contents. In numerous instances the exact position of the well 
was a matter of surmise enly, the present tenant of the dwelling having 
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had no occasion to ascertain its whereabouts. A large number of these 
shallow wells in Chichester have been made to furnish water for 
chemical examination, and many have been pronounced highly polluted. 
It is clear, however, whatever may be the finding of the chemist or of 
the bacteriologist as regards any given sample, that a very large number 
of the Chichester wells are in very dangerous positions. 

The Chichester Waterworks Company obtain their supply from a 
well which was constructed in 1874, and which is situated on the 
Portsmouth Road at a point distant some 14 miles west of the centre 
of the city. The well has a total depth of 47 feet from the floor of the 
engine house, the first 17 feet being lined with 9-inch brickwork, the 
remaining 30 feet with wrought iron cylinders, In reference to the 
geological strata through which the well is sunk, it may be recorded 
that after passing through the superficial soil and gravel, the combined 
thickness of which, I am informed by Mr. Shelford, the Engineer, is but 
a few inches, a stiff clay was encountered which continued to a depth of 
234 feet. At this point chalk marl was reached, and after penetrating 
this for some 24 feet, water entered the well in large quantities. ‘The 
remainder of the well shaft penetrates chalk marl and Chalk, 

The water is raised by means of two engines, each capable of 
throwing 10,000 gallons per hour; but the total maximum average 
yield of the present well is, it appears, not more than some 15,000 
gallons per hour. By working both engines at full speed the water may 
be quickly reduced to its lowest point, z.e.,29 feet below the engine 
‘floor. If the engines are now stopped the well will fill up to the level 
of the overflow in 28 minutes, and to within 10 feet 6 inches of the 
floor in 12 minutes. At the present time the consumption of water in 
the city necessitates constant pumping, and it is contemplated, therefore, 
that additional borings for water will shortly be necessary. The water 
is pumped up into a main passing through Chichester, which it supplies 
on its way to reservoirs situated on the north of the city. One of these 
reservoirs is at the ground level, the other some 40 feet higher. The 
storage capacity is at present 200,000 gallons, each of the above- 
mentioned reservoirs holding some 100,000 gallons. The higher 
reservoir is for the supply of the barracks and all paris of the town that 
are situated above the level of the Infirmary. 

The draft on the ground level reservoir (capacity 100,000 gallons), 
when no water is being pumped into it, is found to be about 8,000 gallons 
per hour, so that the capacity of the reservoir is only about 12 hours’ 
supply. . 

The water from this well has been analysed on several occasions. 
On March 10th, 1879, Dr. J. Muter, F.C.S., pronounced the water to 
be “a water of very excellent quality indeed.” 

In April 1893, Dr. Frankland reported that “ the water possesses a 
‘“‘ very high degres of organic purity, and it is in every way well fitted 
““ for dietetic use. It is-of most excellent quality. It is slightly harder 
“ than Thames water, but will soften down to less than two degrees 
“ of hardness upon Clarke’s scale, or 2-6 parts per. 100,000.” 

During the prevalence of the fever outbreak to which this report 
relates, the water was submitted to Dr. Klein, I'.R.S., for bacteriological 
examination, and his report thereon will be found in an Addendum, 


KHecrement and Refuse Removal. 
Excrement is disposed of partly by means of a recently constructed 
sewer system, partly, by means of privy cesspits and cesspools. Use 
in the above sense of the public sewer system is an increasing one. 
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The privy cesspits are capacious receptacles situated in the curtilages 
of the houses; they are lined mostly with brick, but not in such a 
manner as to render them watertight. Over the cesspits are erected 
commonplace privy structures, and, in numerous instances which [ saw, 
these edifices were much dilapidated, while their floors which covered 
part of the pits were, not infrequently, found unsafe. The cesspits in 
a very large number of instances are in situations which must be 
regarded as unduly near the houses which they serve. They, too, are 
often within a few feet of the well from which the drinking water of 
households is derived, in circumstances which cannot fail to seriously 
endanger the wholesomeness of the well water. Even where the 
cesspits have been done away with and the houses connected with the 
sewers, I found, as I have said, that, in not a few instances, the cesspit 
had been simply filled up, and not, as it should have been, carefully dug 
out and cleansed. ‘he cesspools are, like the privy pits, not watertight ; 
they are, as a rule, covered over in such a manner as to conceal their 
whereabouts, and in many cases the occupier had only a very vague 

notion as to the locality of his cesspool. In only a few instances are 
they properly disconnected from drains, and some of them appear to 
ventilate directly into the sculleries or kitchens of the houses. Every- 
where cesspits and cesspools are numerous; in fact, it would seem that 
the whele of the gravel upon which Chichester is built is riddled with 
them. Some that had been covered over and forgotten were brought 
to light during recent operations connected with the drainage. 

The emptying of the cesspools and cesspits is left to occupiers, who 
exercise their own discretion in the matter. As regards some of the 
premises which I visited, the date, or, even the fact, of the last 
emptying of the cesspool could not be called to mind. It is certain, 
too, from the infrequency with which cesspools require to be emptied, 
that the greater part of their fluid contents must find its way into the 
gravel underlying Chichester. 3 

Although the Town Council do not undertake the removal of excre- 
ment, they lend their assistance by letting out “ tuns ”* for the purpose. 
Doubtless the fact that a charge is made for these tuns discourages 
frequent, emptying of cesspits and of cesspools. 

The sewer system has but recently been constructed, and at the time 
of my inspection only a limited number of houses were connected with 
the sewers. In laying the sewers, very considerable difficulty was 
encountered in consequence of the subsoil water, which tends to be 
very abundant in the gravel soil upon which Chichester is built. Patent 
joints had in places to be used, and, generally speaking, leakage of the 
sewers occasioned much additional labour. At the date of my 
inspection a certain portion of the contract payment was being kept 
back in case of further leakage, and I have heard recently that 
considerable leakage still takes place. Clearly this matter should be 
taken in hand vigorously lest the plant at the sewage disposal works 
prove inadequate to deal with the sewage delivered there. The subsoil 
water and the rain water—save such as comes from roofs and yards— 
are intended to be excluded from the sewer system, and much of it finds 
its way into the Lavant. 

The two main sewers of Chichester, pipe-sewers of 15 and 18 inches 
diameter respectively, converge near Westfield House. From this a 
culvert is continued until Rectory Road is reached, where the culvert 
turns south and continues down this road until just past the Rectory, 
where it terminates in two 15-inch cast-iron sewers in siphon. Through 


%* Vehicles of special construction fcr the conveyance of exerement, 
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these cast-iron pipes the sewage flows by gravitation to the sewage 
disposal works, where it rises in a chamber, forming the short leg of 
the siphon, to the level of the sewage tanks, which are situate on the 
banks of Fishbourne Channel, at a point distant about 14 miles to the 
south-west of Chichester Cross in a direct line. The sewage on its 
arrival passes over what is termed a “salmon ladder,” where it is 
treated with sulphates of lime and alumina. At times, when much 
blood is entering the sewers from the slaugnter-houses, sulphate of iron 
is added in place of sulphate of alumina. Continuing along the 
“salmon ladder” the sewage enters precipitation tanks, which are 
furnished with the usual scum boards, sills, &e. 

The supernatant sewage from these tanks passes into a concrete 
channel, and is from this let out by means of sluices over some 74 acres 
of land, the effluent from which passes into a large cement-lined 
storage tank, where it is held up until its dischurge on the first three 
hours of the ebbing tide into the Fishbourne Channel. 

The sludge from the precipitation tanks is drawn off from the 
bottoms of these tanks into a sludge chamber, where it is mixed with 
lime and pumped up into the sludge presses. The resulting cake is 
apparently beginning to find a sale for manurial purposes, but there was 
a large accuntulation of it at the time of my visit. The water from the 
filter press undergoes re-treatment along with the sewage passing over 
the “ salmon tadder.”’ 

The sewers are ventilated by cast-iron shafts, 30 feet in height, 
attached either to houses or erected at the pavement kerb, the man-hole 
covers being quite closed. Flushing is provided by means of flushing 
tanks in suitable situations. 

In the course of the sewers I inspected numerous man-holes, and in 
no instance, although I examined the sewers at their highest points, 
did I notice any outrush of sewer air or auy offensive smell; in fact, 
there was obviously no tendency to forcing out of air from the sewers 
at the time of my inspection, and, judging by the extremely dry 
weather which had prevailed previously, there would seem to be no 
reason why there should have been such tendency during the prevalence 
of enteric fever. Jam informed that there is some need of further 
flushing tanks in certain localities, and that these will be provided when 
the water supply has been extended. 

The house drains are cut off from the sewers by ordinary intercepting 
traps, the drains being ventilated by an inlet-shaft on the house side of 
the trap by means of a large pipe carried up to the level of the pave- 
ment, over the top of which is fixed an iron grating; and by the usual 
outlet at the distal end of the drain. Complaints were made to me on 
several occasions as to effluvia from these traps, and I have no doubt 
that now and again smells do arise from them when the house drains 
are discharging their contents. At the same time, I have myself 
passed over many hundreds of these traps in Chichester, and, although 
fully alive to the possibility, or rather probability, of smells emanating 
from them, on no occasion was I able to detect any. The iron gratings 
in the pavement are certainly so placed as rather to remind passers-by 
of the existence of the drains, and for this reason imagination may, I 
think, be responsible for some of the complaints. It is, too, not 
improbable that when the inhabitants fully appreciate the fact that 
these inlets communicate directly with the house drains only, and not 
with the sewers, objection to them will in large part cease. It is, 
however, possible that in certain instances the smells complained of 
from these ventilators—especially in cases where the house drain has 
not been continued into the sewer—may have been due to the unsealing, 
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owing to evaporation, of the trap (intervening between the sewer and A??. A. No.9 
the uncompleted house drain) which communicates directly by way of On Enteric 
the air shaft with the surface. But I understand that efforts are made Gf7er i" by 
as far as possible to obviate this, and when all the houses are connected Dr. Bulstrode. 
with the sewer it should be of very rare occurrence. 

House refuse is removed twice weekly by the Town Council, and 
deposited upon an open space near the cemetery to the east of the 


town. 


Isolation Accommodation. 


In 1888 the Local Government Board, after local inquiry, sanctioned 
a loan for the purposes of an isolation hospital. The hospital is situated 
in the Spitalfields Road, to the north-east of the city, on a site con- 
sisting of some 3 acres of land. The present buildings consist of what 
1s practically a slight modification of the Board’s plan B., ie. of a 
block of six compartments, three of which face in one, and three in an 
Opposite direction. Each group of three consists of a large ward 
24’ x 18’ x 13’, a nurses’ ante-room 14’ x 14’x 138’, and a small ward 
for one bed 12’ x12’x 13’. There is thus, upon a basis of 2,000 cubic 
feet per bed, accommodation for, say, at most eight patients in all. If, 
however, two diseases are being treated in hospiial at the same time, 
there is obviously at most accommodation fer but four cases of each 
disease, z.e., three of one sex and one of the other. Clearly the 
accommodation is insufficient for the population of the now extended 
district. There is also an administrative block, consisting of a kitchen, 
sitting-room, and scullery on the ground ficor, and three bedrooms on 
the first floor. In addition, there is a block of outhouses, comprising a 
laundry, disinfecting room, mortuary, ambulance house, fuel house, 
tool shed, and w.c. The ambulance is a converted brougham ; but it 
has not been so modified as to enable a patient to be introduced into 
the venicle in a recumbent position, a point of considerable importance 
in some instances. 
The accommodation afforded by the hospital was much overstrained 
during the recent outbreak. 


Disinfecting Apparatus. 

The Town Council have not provided ‘proper disinfecting apparatus ; 
instead, fumigation with sulphur of clothing and bedding is practised in 
one of the outhouses at the hospital. It is to be regretted that the 
Authority possess no apparatus such as would serve for satisfactory 
disinfection of such articles. Possibly one of the outhouses in question 
might be dealt with so as to afford proper housing accommodation for a 
modern “ disinfector,” one room being used for infected, the other for 


disinfected, articles. 


Byelaws. 

At the time of the outbreak the Town Council had no byeiaws in 
force. Byelaws, however, relating to new streets and buildings, and to 
other sanitary matters, have been submitted to the Local Government 
Board, with a view to their being put in force in the district. 


Adoptive Acts. 


The Infectious Disease (Notification) Act, 1889, is in force in this 
district, as also is Part III. of the Public Health Acts Amendment Act, 


1890, and the Private Streets Works Act. 
E 97569. G 
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Regulations. 


The Town Council have made regulations under the Dairies, Cow- 
sheds, and Milkshops Orders, 1885 and 1886. The cubic space 
required for each cow is 800 feet. 


Prevalence of Enteric Fever in Chichester in former Years. 


It is necessary, in order fully to apprehend the recent outbreak, to 
briefly consider the extent to which the city of Chichester has in former 
years been subject to enteric fever. In the year 1865 this city was 
inspected by Dr. Seaton, one of the Medical Inspectors, and afterwards 
Medical Officer, to the Local Government Board. In the report which 
Dr. Seaton made as the result of his inspection, he remarked, after 
examining the death returns for the seven years 1858 to 1864: “It is 
““ at once seen that the diseases which are directly associated with 
unwholesome conditions, especially gastric, enteric, or typhoid fever, 
ave never long absent, and sometimes considerably prevail, ‘he 
years 1861 and 1863 were the years of least prevalence of fever; in 
the other five years the deaths attributed directly to this cause were 
“ 13, 18, 10, 17, and 13, respectively. : ; 5 
It appeared, however, from the information furnished me by Dr. 
“* 'Tyacke, Dr. Buckell, Mr. Elliott, Mr. Bond, and other practitioners, 
“‘ that the diseases which result from unwholesome conditions prevailed 
to an extent of which the death register does not enable us to make a 
correct estimate; gastric or enteric fever, for instance, being very 
frequent among children at an age when mortality in proportion to 
attacks is comparatively small; even among adolescents and adults 
the cases in proportion to the deaths seemed to have been numerous.” 


~ 
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“The places about Somerstown, as Cavendish Street, High Street, 
George Street, and the courts running out of them,* were the places 
in which fever most prevailed, and in which epidemic and other 
diseases tended always to put on low types. In Cavendish Street 
nearly every house has had its case or cases of fever, and in many 
particular houses, in this and other streets, fever shows a constant 
tendency to recur. Parts of St. Pancras were scarcely less bad.” 

Again in 1879 the city was inspected by Dr. Hubert Airy in gonse- 
quence of an outbreak of enteric fever which was traced to infected 
milk, Dr. Airy in discussing the manner in which the milk became 
infected through the agency of previous cases of enteric fever in some 
cottages in St. Pancras, which abutted upon the Lavant, states that 
“among these cottages there was a good deal of typhoid fever in the 
“‘ fourth quarter of 1878, extending into January of the present year. 
“‘ One practitioner alone attended 23 cases in only six families, the 
majority of them being young children. The type of the disease 
was not severe; there were no fatal cases. In most of them there 
was an absence of diarrhcea, and only two or three of them showed a 
characteristic eruption.” Further on in his report Dr, Airy observes 
that, “in the past nine years, 1870-8, the annual average of deaths 
“‘ from fever has been 5°4 or 0°66 per 1,000 inhabitants, and the 
“ highest number in any one year has been 10. . : : : 
‘The prevalence of enteric fever, which was noticed by Dr. Seaton, 


still continues, as exemplified in the outbreak of last autumn in 
“« St. Pancras.” 
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It would seem also from evidence which was brought forward by Avr. A..No.9.'. 
Mr. Prior (the present Mayor of Chichester) in 1890 that, during the on Enteric 


18 months ended November 1889, there were no less than 65 cases of oes | 


ter; by 


enteric fever within the Urban Sanitary District of Chichester ; and Dry, Bulstrode: 


further that the majority of these cases were, like those in previously 
described outbreaks, chiefly located in Somerstown and St. Pancras. 

Such, then, is the main evidence as to previous prevalence of enteric 
fever in Chichester, to be obtained from special reports on the place. 
It will be well, however, to turn to the reports of the Registrar-General, 
with the view of examining how far the indications obtained in the 
above way are supported by the death-rates over a series of years, and 
it will probably be best, in order to avoid inference from insufficient 
numbers, if to this end reference be made to the last two Decennial 
Supplements, z.e., those for 1871-80 and 1881-90. It should, however, 
be borne in mind that the Registration District of Chichester has not, 
until recently, been exactly coterminous with the Urban Sanitary 
District of that name; but seeing that the population of the Registration 
District which resides, or rather resided, outside the sanitary district, 
were under conditions more favourable to life than the Chichester 
conditions, there is obviously no injustice to the city in taking the 
figures of the Registration District. 

For the purpose of comparison the death-rates from enteric fever and 
from continued fever for each of the Registration Districts of Sussex 
are given in the following table :-— 


Taste showing Annuat Deatu-Rates from Enteric and from 
ConTINUED FrveER in each of the Recistration Districts of 
Sussex during the Decennial Periods, 1871-80 and 1831-90. 




















1871-80. 1881-90. 
Registration District. 
Enteric. |Continued,| Enteric. | Continued, 
Ryde ~ ~ a - 0:12 0°16 0:08 0°06 
Hastings = - - O-2S 0°03 0°08 0°0L 
Battle © - - - 0°26 0°06 0:08 0°01 
Eastbourne - - - 0°25 0:05 0°10 0:00 
Hailsham - - - = 0°26 0°07 0°10 0:00 
Ticehurst - - - 0°24 0°05 0:06 0:01 
Uckfield - - ~ - o- 13 0:02 0°13 0:00 
East Grinstead - rite 0206 0°03 0°12 0°00 
Cuckfield - - - = he Ot 16 0°04 O° 11 0°02 
Lewes _ - - ~| 0°30 0°05 0°08 0 02 
Brighton > - - Go 17 0-06 0°14 0°01 
Steyning - - = 0°15 0°06 0°22 0°03 
Horsham - - =i Oe 1S 0°06 0:08 0°03. 
Petworth - - - - 0°23 0°04 0°14 0-00 
Thakeham ~- s - 0°12 0°01 Of1se 0°00 
East Preston - - - 0°25 0°04 0°12 0-01 
Westhampnett - ~ 0°29 0°06 0:20 0:06 
acne - - -; 0-54 O-il 0°40 0:02 
Midhurst - = - 0°31 6°10 0°16 0:02 
Westbourne ~ ~ - 0°28 0°08 0°28 0:00 











fleets atacatrtet gly phi ee dort Nd ees oe el Sy eels ols ah a cemalitieh 

The table serves to show that in both decennial periods the combined 

death-rate for enteric and continued fever in Chichester has been far in 

excess of such rate for any other district in the county of Sussex. In 

1871-80 it reached no less than 0°65 per 1,000 and in 1881-90 had 
G2 
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not fallen below 0°42 per 1,000. If the objection be raised that the 
other Registration Districts in Sussex are not strictly parallel for 
purposes of comparison with that of Chichester, the reply is that during 
both the decades in question Chichester occupied a very unenviable 
position in relation to all the Registration Districts into which England 
and Wales was then divided, a fact which will be apparent on reference 
to the last two Decennial Supplements of the Registrar-General. Thus 
in the decennium 1871-80 there were, excluding a few Districts in 
which alterations had been effected, only some 31 out of 630 Districts 
in which the combined enteric and continued fever rates were higher 
than those of Chichester; and similarly in the next decennium there 
were but 16 Districts out of the 631 in England and Wales which had 
higher rates in this respect than Chichester. 


Distribution in Time of Chichester Enteric Fever during 1896. 


The annexed diagrams will serve to show the prevalence in time of 
the 111 cases of fever notified from April to September 1896 in the 
city, and which occurred in 76 houses. It will be seen from diagrain 
No. I. that the majority of the cases were notified in July and Augast, 
July being the month when the disease most prevailed. Diagram 
No. I. shows the number of cases notified weekly during the prevalence 
of the disease. 


Localisation of the recent Enteric Fever. 


The first case of enteric fever which may conveniently be regarded as 
the commencement of the present outbreak was notified on April 29th, 
from Whyke Lane, which is situated near to the Cattle Market, on the 
south-east of the town and outside the city walls. After this case no 
further notification was received until May 24th, when a case was 
reported from Basin Road, immediately to the south of the city. On 
May 26th three cases were notified from St. Pancras, an insanitary, 


‘and, as we have seen, oft-invaded neighbourhood outside the city walls 


to the east of Chichester. On June Sth the first case was notified from 
Somerstown, a district also outside the walls, where fever has been 
frequently present in former years. Thereafter, during the prevalence 
of the disease within the district, the majority of the additional cases 
which occurred were notified from one or other of these two localities, 
t.e., from Somerstown and from St. Pancras; indeed, with four excep- 
tions, all the 76 houses invaded were outside the city walls. In cther 
words, the localities mainly invaded during 1896 were those which have 
been repeatedly invaded in former years. 


The Character of the Outbreak. 


Aithough during the period to which this report relates there were 
111 cases of enteric fever notified, not more than two* deaths occurred 
from this disease. This very favourable result was very possibly due in 
large part to the energetic manner in which the Town Council dealt 
with the outbreak, both as to isolation and nursing; but obviously this 


ea eee 
* One of these was that of a man who committed suicide while in a state of 


_ delirium. At the time of his death he resided just outside the borough boundary, 


but the Medical Officer of Health is of opinion that the circumstances of the case 
justify its inclusion in the series under consideration. I am informed, by Mr. 
Bostock, one of the medical practitioners, that other persons dying of enteric fever 
in neighbouring districts may have contracted their disease in Chichester, but it is 
obviously difficult to include them in the present statistics. 
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remarkably low fatality-rate cannot be entirely explained upon this App. A. No.9, 
ground alone, inasmuch as the usual fatality-rate amongst hospital- on pntoric 
treated enteric-fever cases is much in excess of that observed in Fever in 
Chichester. Thus, of 5,900 cases recorded by Murchison during the One ee 
23 years 1848-70, 17°3 per cent. (or, deducting the cases moribund on 

admission to the hospital, 15°8 per cent.) died; the extreme figures 

during the 23 years period in question being 28:4 per cent. and 12°82 

per cent. Similarly, in the hospitals of the Metropolitan Asylums 

Board, to take more recent data, it is recorded in the last annual report 

of that Board that, among 9,884 cases of enteric fever admitted into the 

Board’s hospitals in the years 1871 to 1895, the fatality rate at all ages 

was 17°5 per cent. The lowest death-rate was among patients aged 

from 5-10 years;. after this age-period the tatality-rate gradually 

increased, being 27°1 per cent. among patients between 35-40 years, 

and 30°6 per cent. among patients aged 40 and upwards. The very 

trifling case-mortality at Chichester must, I consider, be referred in the 

main to the remarkable mildness of the majority of the cases, and con- 

sequently to the absence of those complications and sequele which so 

frequently tend to a fatal termination. 

I understand, from Mr. Ernest Buckell, who had by far the greater 
number of cages, as also from Dr. Arthur Buckell, that complications 
and sequele were rare, and that the early cases which occurred were of 
a mild type. In the opinion of both these gentlemen the disease 
gradually increased in severity as the outbreak progressed, the later 
cases being, many of them, of considerable severity. ‘This I can confirm, 
since some which I was asked to see at the Fever Hospital exhibited 
‘symptoms of enteric fever particularly well developed, more especially 
as regards eruption. 

Besides definite fever attacks, there occurred in families affected many 
cases of diarrhcea and general sickness which manifested themselves 
during, or shortly subsequent to, the appearance of fever in the invaded 
dwellings. ‘This -was very common, and often some of the symptoms 
of the sufferers appear to have borne resemblance tu those of enteric 
fever. In some instances only one member of the family appears to 
have been thus affected by anomalous illness ; in other instances many 
of the inmates were affected in some degree. Whether these cases are: 
to be regarded as amounting to abortive attacks of enteric fever is a. 
question which the information at my disposal does not enable me to 
answer, but judging from the anomalous symptoms at times observed 
among the inmates of houses invaded by such diseases as diphtheria and 
scarlet fever, as also, perhaps, cholera, such belief may, in time to come, 
be found to receive support at the hands of the bacteriologist. 


Incidence of the Fever upon Sex. 

Out of 111 cases of enteric fever notified from April 29th to Sep- 
tember ]2th inclusive, 49 were females and 62 males. As the estimated 
number of females in the city is 5,841 and that of males, 4,967, it is 
clear that the incidence of the fever on the female population has been 
lighter than that on the male: @e., on the former 0°8 per cent.; on 
the latter 1°2 per cent. 


Age-Distribution of the Fever Attacks. 


The chief incidence of the disease was upon the age-period 5 to 20 
years, there being within this age group no less than 63 attacks out of 
the total 111 of which this report treats. The three quinquennial 
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periods embraced within the above age-group have yielded respectively 
from lowest to highest 20, 30, and 13 attacks. 


The accompanying diagram (No. III.) will serve to illustrate these 
points. 


The Public Water Supply in relation to the Prevalence of Enteric 
Fever. 


It has been seen from the chemical and bacteriological analyses 
already referred to that the experts to whom the Chichester Waterworks 
water has been from time to time entrusted for examination have pro- 
nounced very favourably upon it. Dr. Klein, be it noted, made his 
tests of the water at the very time that the epidemic was in progress, 
and it is unlikely, from the bacteriological view point, that a water 
actually disseminating enteric fever could yield so satisfactory a result as 
that recorded by him under date of 31st July. It is, of course, con- 
ceivable, but in the present instance altogether improbable, that the 
water had been subject from time to time to transient specific pollution, 
so as to have been enabled to disseminate fever. 

The facts, however, as to the distribution of the invaded houses in 
Chichester, are not such as to lend any support at all to a thesis of fever 
conveyed by a water service specifically contaminated at its source. The 
public water supply is conveyed to all parts of the district, and yet, as 
has been seen, the parts of the city, within the city walls, which are 
largely supplied with water from the public service, were only but very 
slightly affected. Of the 682 houses within the walls, 494 were supplied 
with the company’s water, and of these only three were invaded by 
enteric fever. Furthermore, it has to be noted that out of the 76 houses 
which were invaded in the whole district, 89 were supplied with well 
water, and 37 with water from the company. ‘These figures give, taking 
the whole of the houses (2,722) in the district, an incidence of enteric 
fever on the 1,393 houses supplied by the company of 2°6 per cent., and 


on the 1,329 houses supplied with well water 2-9 per cent. 


As to possible local fouling of particular water mains serving the 
localities chiefly affected by the fever, it has to be recorded that the 
distribution of the several water mains in Chichester is not such as would 
lend any support to explanation in this way of the outbreak, 


The Sewerage System in relation to the Outbreak. 


The fact that epidemic enteric fever manifested itself in certain parts — 


of Chichester shortly after the completion of the new sewerage system has 


sufficed to convince certain persons in Chichester, more especially persons 
who throughout have been in opposition to the scheme, that the outbreak 
has been due to the sewers. It becomes, therefore, of importance to 
consider how far, if at all, the sewers are to be thought of as having 
caused or having contributed to the fever prevalence. In the event of — 
the sewers having been responsible, it would seem veasonable to expect, 
taking the town as a whole, that there should have occurred, if not an 
exclusive incidence of the disease upon the “ drained” houses, at least a 
much heavier incidence upon them that upon the “ undrained ” houses ;_ 
a speciality of incidence to be anticipated whether on a thesis of the 
disease having been caused by sewer air from the house drains, or upon 
one which seeks to account for it by the recent disturbance of polluted 
soil. It became apparent, however, from an examination of the invaded 
houses that no exceptional incidence had occurred on those which are 


drained to the sewers. Of the 76 invaded houses, 50 were “ undrained ” 
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and 26 “drained”; further, the per-centage incidence on the whole of App. A.No.9. 

the undrained houses in the town was slightly in excess of that upon the on mnterie 

whole of the drained houses. a 
Moreover, a thesis which refers to sewer influence the exceptional Dr. Bulstrode. 

incidence of the disease in 1896 on the poorer: districts of Somerstown 

to the north-west of the city, and of St. Pancras and the Hornet on 

the east of it, is the less satisfactory since in former years, when 

there was no sewerage system, the incidence of enteric fever has always 

been on the same localities. Similarly, such thesis is in want of justifi- 

cation in view of the absence of the disease in 1896 in the intramural 

portions of the city, the houses of which are sewered to a greater 

extent than those outside the walls, Inside the walls there was but one 

** drained” house invaded. It is true that had the portions of the city 

specially affected in 1896 been free from fever prevalence in previous 

epidemics, a theory that the highest parts of the town suffered most 

because most exposed to escape of concentrated sewer air, might have 

been provisionally entertained. But even here the advocates of such a 

theory would have been brought face to face with the difficulty that the 

incidence of the enteric fever was as great on dwellings not connected 

with the sewers as on houses connected therewith, and would be 

confronted with the further fact that,as has been already recorded, no 

conditions obtained antecedent to, or during, the prevalence of enteric 

fever in 1896, of a sort to give rise to extra pressure within the sewers, 

and to consequent displacement from them of sewer air. 


Milk Supply in relation to the Outbreak. 


The 76 households invaded during the prevalence of enteric fever to 
which this report relates, were supplied with milk from no less than 19 
different sources, while in some condensed milk only was used. These 
facts would appear sufficient to exclude milk as having had any important 
concern in the prevalence of the disease in the present instance. 


Rainfall in relation to the Outbreak. 


I am indebted to Dr. Tyacke for data relative to the local rainfall. 
From them it will be seen that the period preceding and accompanying 
the outbreak was, with the exception of the month of June, characterised 
by but little rainfall :— 





Average Rainfall | = eo 
Pe for 0 Ye ae Monthly Rainfall 








1839-88. in 1896. 

| Inches, Inches. 
January - - - - - 2°67 0°97 
February - - = - | 1:97 0°49 
March - - - - E’ st 3°11 
April - - - - i) 0°52 
May = cS - - - 187. 0°48 
June - - = ‘ 1°90 3°27 
an : ; : 3 : 2°28 Tig! 
oe 2 : 2 2°38 1°46 
September - . - - = 2°93 *8°09 
October - - - - 3°59 3°20 





* The rainfall for September 1896 was, Dr. Tyacke tells me, the highest on record, the nearest 
approach to it being 6°18 inches in September 1866. 
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The single case of enteric fever which occurred in April, and the few 
cases notified in May, would appear to lend no support to a thesis of 
displacement of infected ground air by the heavy rainfall of March ; nor 
would the small rainfall in July seem to afford adequate explanation on 
a similiar hypothesis of the excess of incidence of the disease in August. 

Upen the whole, it does not seem, from a consideration of such factors: 
as have elsewhere been found instrumental in disseminating enteric fever, 
that any one of these has been conspicuously operative during 1896 in 
Chichester. It has, however, been clearly shown that in the past this 
city has suffered in an altogether exceptional degree from enteric fever, 
and it would seem that, notwithstunding improvements effected in the 
place, the conditions which have tended to set going and to establisk 
this state of affairs are still potent for harm. There would, indeed, 
appear from a consideration of the past history of Chichester in respect: 
of enteric fever, no need to seek out in explanation new agencies of 
dissemination, such, for instanee, as the public water supply, or the 
recently constructed sewerage system. It has already been shown that 
prior to the introduction of either of these new conditions, enteric fever 
prevailed in a very pronounced fashion in Chichester; that in years gone 
by the town must have suffered to a greater extent from enteric fever 
than has been the case during the period to which this report especially 
relates. or instance, it appears from Dr. Seaton’s report already 
referred to, as also from the Registrar-General’s annual reports, that in 
certain years the deaths from “ fever ” have amounted to 11 and 12, and 
even 17, whereas in the prevalence to which this report relates thedeaths 
were but two. 

What has been the dominant cause of the endemicity, past and present, 
of enteric fever in Chichester, it is not easy to determine, but it would 
seem difficult to exonerate the filthy cesspools and privies which have 
abounded, and which still to a very large extent abound, in Chichester, 
in positions such as to guarantee the pollution both of the soil and the 
subsoil of the city. ‘There is presumption, indeed, that these filthy 
conditions have had principal concern with the fever. 

There is solace in the consideration that the sanitary condition of 
Chichester is improving as a result of the extension of the public water 
service, and of the adoption of the water carriage system of excrement 
removal in place of the filthy and dangerous system of storing up: 
excrement in the vicinity of dwellings. It is to be expected, too, that. 
when the new byelaws are in force, alteration and reconstruction of 
house drainage will be performed upon a more modern and uniform 
basis than has hitherto, without the assistance of proper byelaws, been 
feasible. But not until the cesspits and cesspools of the place have been 
abolished, and their sites and the soil in their neighbourhood thoroughly 
cleansed, can it be hoped that enteric fever will be banished from 
the city. 
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ADDENDUM. 


a eee 


Report of BActertoLocican ANALysIs of the CHICHESTER PUBLIC WATER 
Supptry by Dr. Kuzin, F.R.S. 


** The water was limpid, and on standing there was no visible sediment. 
‘* The bacteriological examination was made in the following manner :— 


**(1.) An ordinary gelatine plate was made with } c.c. of the water, to 
determine the number of aérobic microbes. This plate yielded after 48 
hours’ incubation at 21° C. 23 colonies, that is to say, the water contained 
92 aérobic microbes per | c.c. 

‘** This is a small number of microbes. They were all of the nature of 
harmless water bacteria. 


* (2.) 1,200 c.c. of the water were driven through a Berkefeld filter, 
and the whole of the particulate matter obtained therefrom was 
brushed off from the outside of the filter, and submitted to examination 
in order to detect the presence of bacillus coli, or varieties of this 
microbe, or of the typhoid bacillus. For nutritive media, phenolated 
broth, phenolated gelatine, and iodised potato gelatine were used. By 
means of cultures in these media, sewage microbes, e.g., proteus Zenkeri, 
bacillus coli and its varieties, and the typhoid bacillus are best detected. 
In none of the above cultivations were any of these microbes detected ;. 
in fact, these cultures, although each received the particulate matter of 
120 c.c. of the original water, remained sterile. 


“(3.) The particulate matter of 120 c.c. of the original water was tested 
as to the presence of anaérobic microbes. None were found.” 


From the results of the above examination it follows that the sample of 
water delivered here was of excellent quality as far as bacteriological 


tests go. 
July 31st, 1896. 


Copy or RECOMMENDATIONS MADE (JULY 21st, 1896) to Town Covuncit. 


1. With the object of removing or mitigating such conditions as may 
foster and spread enteric fever, a house-to-house inspection of the 
invaded localities should forthwith be made. In this inspection special 
regard should be had to all accumulations of filth, and where these are 
found they should be at once removed with all proper precautions. 


9. When a case of enteric fever occurs, the patient should be (as has 
hitherto been the case), if possible, removed to suitable isolation accom- 
modation, the premises duly cleansed, and infeeted articles disinfected or 
destroyed. The privy and cesspool (if such exist) should be at once 
emptied with a liberal use of disinfectants. In cases where removal to 
hospital is not feasible, the greatest care should be taken in regard to the 
immediate disinfection of the excreta (both liquid and solid) of the 
patient; and if the water for the household is obtained from a local well 
caution should be exercised in the ultimate disposal of the excreta. If 
the house is drained, the excreta, after thorough disinfection, may pass 
into the sewers. 

3. In premises where the well water is liable to pollution by reason of 
soakage from the surrounding soil, as, for instance, from privies or 
cesspools, the inmates should be cautioned as to the danger they incur 
in continuing to drink such water. House drains and sewers should be 
kept well and regularly flushed. 


A. Use should be made of the house-to-house inspection, to impress, 
where necessary, upon the inhabitants, the desirability of adopting the 
water carriage system of excrement disposal, and in cases where this 
system is being, or has been, adopted, the disused privies should be 
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thoroughly cleaned out and the brickwork lining then removed. Inno 


case should the privy be filled up while it still contains excrement. In 


carrying out these recommendations, general regard should be had in 
matters of detail to the principles set forth in the ‘‘ General memorandum 
‘* on proceedings which are advisable in places attacked or threatened by 
‘© epidemic disease,’ issued by the Local Government Board. 
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No. 10. ; “¢ 

2 App, A, No. 10, 

Report on the PREVALENCE of DientHeRIA in the GiLtiInGHAM On DinniReas 
Ursan District, with especial reference to the Question of in Gillingham, in 
Restriction on ScuHoon Arrenpance; by Dr. R. Deane sation with 


SWEETING. ance; by Dr. 
Sweeting, 


Twenty-one deaths from diphtheria having been recorded in the 
Registrar-General’s Return for the first quarter of 1896 as occurring 
in the Gillingham Urban District, and twenty-nine more deaths from the 
same disease having been reported to the Board by the Medical Officer 
of Health of that district as having occurred in the second quarter of 
the year up to June 20th, inquiry was ordered by the Board. On being 
instructed to make this inquiry, I was commissioned to make special 
investigation into the circumstances under which a certain school in the 
district had been closed on account of the prevalence of diphtheria. 

Gillingham Urban District is situated partly north and partly north- 
east of the Urban District of Chatham, and north-east of the city of 
Rochester, being practically continuous with each of those districts. Its 
area is 4,302 acres. The number of inhabited houses, and the population, 
. pase censuses in 1881 and 1891, and as estimated for 1895, are as 

ollow :— 


Number of 
Year. Inhabited Population. 
Houses. 
1881 - - - - - - 3,416 20,644 
ism «~ be : r Pee. eas 27,872 
1895. (estimated) - ~ = - 5,615 31,683 


It is divided into three wards, viz.: Gillingham, New Brompton, and 
Brompton, certain particulars of which are shown in the following table 
{A.) :— | 





TaBLe A. | 
Showing, as estimated to the middle of 1895, for each of the Wards 
of the Gillingham Urban District, the Area in Acres, Number of 
Inhabited Houses, Population, Population per House, and Population 
per Acre. 


























. | Number of ; : 
Area in 6 . _ |Population.; Population 
Ward. ; Inhabited |Population. 

Acres. is acee, per Acre. | per House. 
Gillingham - - 2,923 TA1T0 6,250 ae 6 
New Brompton - 662 3,935 19,228 29°0 2 AS 
Brompton - ~ i 570 6,205* Bods LOS 
Gilipghe Pet 4,302 5,615 | 31,683-| 7-4 |- 56 

District - - 


* Including that of the barracks and dockyard extension, : 
Of these three wards Gillingham, situated in the east of the district, 


is of a semi-rural character, and sparsely populated ;. Brompton, the 
most westerly ward, consists of old property and many courts and alleys, 
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presence of the barracks), whilst New Brompton, in the centre, is more 


in densely populated in area, consisting of numerous new streets. A large 


proportion of the inhabitants of the district is engaged in Government 
employ at the dockyard. The ground rises eradually towards the north 
and east of the district, and is more or less undulating throughout. 

Geologically, the whole district is on the Chalk, which is overlaid in 
the northern parts by several distinct beds of Thanet Sand. ‘There is a 
variable depth of soil above the Chalk and Thanet Sand ; but in some 
parts the Chalk is very near the surface. 

The following table (B.) shows the number of notifications and deaths 
from diphtheria in the Gillingham Urban District from 1890 to the 
present time :— 


TABLE. B. 


Showing the Notifications of Diphtheria and Deaths from that Disease 
in the Gillingham Urban District from 1890. 


ee ee ee IS ee 














Vises Number of Number of 
seas Notifications. Deaths. 

1890 - ~ - - - < | 10 8 
1891 - - - - - | 13 & 
Iso? <> : - - - : | 15 6 
1893 - - - . | 18 ‘4 
1894 - - - - “: = 4 ee 
1895 - : : ; mi - : 
1896. Ist quarter - - : ws 52 2] 

2nd. ,, - - - wy art 03 bigs 30 +52 
to July 28rd - - be b | 8 j 1 
1890-1896 (July 23rd) - - _ | 217 "4 
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Besides the 52 deaths from diphtheria in 1896, there were nine deatlrs 
registered from other throat diseases commonly found to be closely 
allied to, if not identical with, diphtheria, e.g., croup, ulcerative croup, 
membranous laryngitis. This raises the mortality to 61 deaths. 

The next table (C.) shows the number of notifications and deaths from 
diphtheria, which occurred in 1895 and 1896. 


Taste C., 


Showing the Number of Notifications and Deaths from Diphtheria 
in the Gillingham Urban District in 1895 ‘and 1896. 











Year. : , N umber of | Number of 
ear Month Notifications. Deaths. 
ET ee ee ey PO bestia te eis Oe 
1895 - - =) Angus < - : 1 1 
Mad _ - | October - - 1 1 
fy > = - | December - - - 3 1 
1886 . - - | January - : - 9 4) 
ate - - | February - 21 10 
ie tothe - - + | March . - - 22 6 
” 
= : nid agael . h 25 144 7 50 
i - - | May - - - 26 6 
eu “ - | June - - 41 J he as 
< - - - | July (to 23rd) - : 8 
oe os 
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From a consideration of Table B. it is seen that fatal diphtheria has 
not been absent from tbe Gillingham Urban District since 1890, except 
in the year 1894. But it has only been since the beginning of 1896 that 
the disease has assumed any large dimension, A rise in notifications 
and in mortality began (Table C.) in February of this year, being on 
the whole maintained until June, when a further rise occurred. The 
incidence on the Gillingham Urban District during the first two quarters 
of 1896 was equal to an annual attack-rate of 9:0 per 1,000 living, and 
a mortality rate of 3:2 per 1,000 per annum. 

The next table (D.) shows the number of notifications and deaths from 
diphtheria quarterly in 1895 and 1896 (to June) in the neighbouring 
urban districts of Rochester and Chatham, compared with those in the 
Gillingham Urban District. 


TABLE D. 


Showing the number of Notifications and Deaths from Diphtheria 
quarterly in 1895 and 1896 (to June), in the Rochester, Chatham, and 
Gillinghain Urban Districts. 




















Rochester Urban | Chatham Urban | Gillmgham Urban 
District, Popula- | District, Popula- | District, Popula- 
tion, 28,682. | tion, 31,657. tion, 31,683. 
Year. Quarter. 
erie ats Deaths. gue Deaths. 
cations. cations. cations. 
| | 
4895 —- Susi! = 3 —_ 3 ok = == 
oe sds. = 3 = 3 1 Eos <2 
zs a = leSratr = 6 — 2 — 1 i 
5 - - | 4th - 82 15 21 8 4 2 
1896 - = ist = 64 15 58 15 52 21 
* - - | 2nd - 16 2 24 6 92 30 





Fatal diphtheria, therefore, manifestation of which appeared in the 
Rochester Urban District in the fourth quarter of 1895, and marked 
excess of which showed itself in the Chatham Urban District in the 
same quarter of that year, did not appear to any conspicuous extent in 
the Gillingham Urban District until the first quarter of 1896. During 
the second quarter of 1896 it continued to increase in the Gillingham 
Urban District, whilst it diminished in the Rochester and Chatham 
Urban Districts. Of the total 152 cases of diphtheria notified in the 
Gillingham Urban District up to July 23rd, 1896, none occurred in 
Brompton ward, only three in Gillingham ward, of which one was fatal, 
and the remainder in New Brompton ward, to which ward the outbreak 
has, therefore, been practically confined. 

The three wards of the Gillingham Urban District have already been 
contrasted in certain particulars, from which it has been seen that the 
New Brompton ward considerably exceeds the other two in density of 
population per acre. As regards its sanitary circumstances, it may be 
said to be superior to the other two, particularly to the Brompton ward, 
where many grave nuisances and much dilapidated property still abound. 
Water supply, derived from springs in the Chalk, is common to all 
three wards, and is reported to be of excellent quality. Cesspool 
drainage, too, is common to all three wards, though this 1s in process of 
abolition throughout the whole district ; a loan for 24,000/. having been 
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sanctioned by the Board for main drainage, which is in process of rapid 
execution. The main drains have alr eady been completed in Gilingham 
ward, and in one-third of New Brompton ward, though the house- 
connections are not yet made in either place. 

A theory of causation of diphtheria in the district by disturbance of 
soil owing to these drainage operations was seen not to be borne out by 
the facts elicited. 

As for defective sanitary circumstances, I visited the houses where 
the 1895 cases and the early cases in 1896 had occurred; but I could 
find no difference between them and the houses generally in New 
Brompton ward in this respect. In point of fact, New Brompton ward 
is, in regard of such circumstances, distinctly superior to Brompton 
ward, which contributed not a single case to the outbreak. 

I was informed that building operations had been very actively carried 
out in New Brompton ward of late years, and that houses are no sooner 
built than they are occupied, often when not perfectly dry. . Again, that 
this ward contains a relatively larger number of young married couples 
than the other two wards, and consequently a larger number of children 
of school age; in connexion with which latter statement it may be 
mentioned that of the 144 notifications of diphtheria in the first two 
quarters of 1896, 112 were between 3 and 12 years of age, and that 
45 of the 50 deaths during that time were within the same age-limit. 

These two factors, viz., the premature occupation of new houses and 
the large number of susceptible children, coupled with the relatively 
high density of the population of New Brompton ward, may perhaps not 
unreasonably be held to have had some concern with the disproportionate 
incidence of fatal diphtheria on that ward. 

It has already been shown that diphtheria prevailed in Rochester and 
Chatham Urban Districts before the outbreak in Gillingham Urban 
District. Now, not only are all these three urban districts practically 
one community, but New Brompton ward is topographically the nearest 
to Chatham Urban District. It is, therefore, of some significance, in 
respect of the distribution of the disease, that during the period covered 
by the fourth quarter of 1895 and the first and second quarters of 1896, 
of 103 cases of diphtheria notified in the Chatham Urban District, 55 
occurred in a portion of that district immediately west of the Luton 
Road, and closely contiguous to the New Brompton ward of the 
Gillingham Urban District. 

There seems some ground, therefore, for holding that diphtheria owed 
its appearance in epidemic form in the Gillingham Urban District in 
1896 to extension from Rochester and Chatham, where it had previously 
prevailed. 

The measures taken by the Gillingham Urban District Council to 
combat the outbreak comprised (1) hospital iselation ; (2) fumigation ; 
(3) exclusion of particular children from school and closure of schools. 

(1.) The Gillingham Hospital, built out of current rates, contains on 
the ground floor two eight-bedded wards, separated by a kitchen common 
to the whole establishment and by two nurses’ sleeping rooms. On 
the first floor are the caretaker’s sitting-room and bed-room. The wards, 
kitchen, sleeping, and sitting-rooms are in aérial communication with 
each other. ‘Two tents, holding four more beds, were recently erected 
in the grounds, to supplement the accommodation in the wards, making 
20 beds in all. EKach ward is provided with a water-closet, which 

opens directly into the ward without any intervening cross- ventilation, 
There is a very small and inadequate laundry, and no proper disinfecting 
apparatus. ‘lhe hospital may, indeed, be considered to be both unsatis- 
factory and inadequate. The Medical Officer of Health, Mr. Warren, 
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(2.) There is no disinfection of infected clothing or bedding. All im Gillingham, in 
that has been done in the way of disinfection has been sulphur fumi- School Attend- 
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(3.) Exclusion of children from school on account of diphtheria in 
their families was carried out on the advice of the private medical 
practitioners, at the instance of the Medical Officer of Health. Further, 
two schools were closed, viz., the infant department of the Wesleyan 
School, and the Byron Road Board School. The former was closed 
for a fortnight from June 10th on the personal recommendation of the 
Medical Officer of Health. But at the expiration of that time the 
managers dismissed the scholars for the summer holidays, and the school 
was not re-opened until the end of July. The Byron Road Board School 
was closed from June 2nd to July 6th. This school, the number 
on the books of which is 932, and the average attendance at which 
during the month before closure was 785, is a well-built and well- 
arranged modern structure, under the management of the Gillingham 
and Grange School Board. No complaint or allegation as to any 
insanitary circumstances has ever been made against it, and I discovered 
none when [I visited it. 

The proceedings adopted with regard to the closure of Byron Road 
Board School came under a good deal of local criticism, and there will 
be advantage in dealing with this subject in some detail. 

On May 30th, 1896, the Medical Officer of Health verbally inti- 
mated to the Chairman of the Gillingham and Grange School Board 
that closure of the Byron Road Board School was necessary. The 
grounds upon which he adopted this course were as follow :— 

That of 26 cases of diphtheria notified in May 1896, 23 occurred in 
children attending one or other of the elementary schools; that of these 
23 children 18 attended the Byron Road Board School; that of these 
18 Byron Road Board School attendants, 11 were the first to be 
attacked in the families to which they belonged; that all the five cases 
of diphtheria notified on May 28th were attendants at that school; that 
during the week May 24th to May 80th, there was a special incidence 
of diphtheria on the Byron Road Board School, whereas inquiry failed 
to show that attendants at the three other public schools of the district 
were being specially attacked ; that the special incidence on school 
children generally, and on the Byron Road Board Schooi in particular, 
had become a new phase of the outbreak. 

On the conveyance by the Chairman of the School Board of the 
verbal intimation of the Medical Officer of Health to the School 
Management Committee on June Ist, the school at Byron Road was 
directed to be closed for a fortnight from June 2nd. On June 11th 
the Medical Officer of Health states that he attended the meeting of 
the School Board, and recommended that Byron Road School should be 
kept closed for a week longer than the period originally specified, viz., 
until June 23rd. 

There is, however, no entry of this recommendation in the minute 
book of the School Board, which contains the following : ‘“‘ Dr. Warren 
“ attended, undertook to let clerk have list of children where there was 
‘s infectious disease in the house, with a view to their being kept away 
“ until infection was supposed to be past.” In the minutes of the 
School Board meeting on June 25th it is stated; ‘“ Clerk stated that he 
‘ had seen Dr. Warren on the subject of re-opening of the schools, and 
“¢ the doctor had given it as his opinion that it would be unwise to do 
“ so at present, but thought that there was ground for hoping that they 
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“ might be open for resumption of duty on July 6th.” At this meeting 
it was proposed, seconded, and carried by the acting chairman’s casting 
vote :— | 

“That the Medical Officer of the district” (meaning the Medical 
Officer of Health) ‘ having closed the Byron Road School (900 children) 
‘‘ for over three weeks, and this Board having received no further 
‘‘ report from the sanitary officer, consider the further closing to be 
‘ unreasonable.” ‘This resolution was reported in the local press, and it 
was regarded both by the Chairman of the School Board and others as 
a “vote of censure” on the Medical Officer of Health. In spite, 
however, of the resolution, the Byron Road School remained closed until 
July 6th. 

On July 3rd a special meeting of the School Board took place. The 
so-called “‘ vote of censure” on the Medical Officer of Health was, 
after what would appear to have been a heated discussion, rescinded by 
a large majority. 

On July 9th, at an ordinary meeting of the School Board, a letter 
was ordered to be sent to the Gillingham Urban District Council 
embodying a resolution asking the latter Council to furnish the School 
Board with lists of children suffering from infectious disease, so that 
steps might be taken to exclude them from school. This letter was 
despatched on July 14th, and was referred by the Gillingham Urban 
District Council to their Medical Officer of Health. At the same 
meeting of the School Board, on July 9th, two letters were received from 
the Medical Offieer of Health to the Gillingham Urban District Council, 
one (undated) giving his reason for having closed the Byron Road 
School on June Ist, the other (dated July 6th) giving his opinion that 
that school might then be re-opened, 

The above proceedings call for comment, in connexion with the 
‘¢ Memorandum on the circumstances under which the closing of public 
“ elementary schools, or the exclusion therefrom of particular children, 
‘* may be required in order to prevent the spread of disease.” This 
memorandum embodies the terms of Article 88 of the Code of Regula- 
tions approved by the Lords of the Committee of Council on Education, 
which is to the following effect :— 

“The Managers must at once comply with any notice of the sanitary 
authority of the district in which the school is situated, or any two 
members thereof, acting on the advice of the Medical Officer of Health, 
requiring them for a specified time, with a view to preventing the spread 
of disease, or any danger to health likely to arise from the condition of 
the schvol, either to close the school or to exclude any scholars from 
attendance, but after complying they may appeal to the Department if 
they consider the notice to be unreasonable.” | 

From this document it will be seen that no recommendation, intima- 
tion, or request as to the closing of a school is valid unless it be in the 
form of a notice of either the local sanitary authority or of any two 
members thereof; and that the duty and power of the Medical Officer 
of Health in regard to school-closure is limited to advising his authority 
that such closure is requisite with a view to preventing the spread of 
disease. 

{n taking upon himself to deal in person with the School Board, as 
with the chairman and the clerk, by conversation-and correspondence 
with them, as well as by attendance at meetings of the School Board 
concerning matters in which his action should have been governed by 
Article 88 of the Education Code, the Medical Officer of Health acted 
irregularly, with whatever praiseworthy motive he was actuated. It 
was without doubt due to the frequent and close personal relations 
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‘between the School Board and himself that led that Board to assume 
that they had a right to his services in connexion with school operations, 
and this in turn led to the passing of the so-called “vote of censure” 
by a public body to whom the Medical Officer of Health stands in no 
official relation whatever. The Medical Officer of Heaith stated to 
me that the action which he took was largely due to the fact that in 
February 1896 he obtained the sanction of the Gillingham Urban 
District Council “ to close schools in tlie district on account of diphtheria, 
af necessary; ” but no such authorisation can in any way set aside 
the precise terms of Article 85 of the Code. In this case, too, any such 
authorisation must have been verbal only, for I can find no record of it 
in the minutes either of the Council or of its sanitary committee. 

Again, the letter from the Medical Officer of Health, in which he 
‘stated, on July 6th, that he then considered “it fit for the Byron Road 
** School to be re-opened,” was equally irregular, in so far as it may 
+have been meant to convey his personal permission to re-open the school. 
A public elementary school can only be closed for a specified time: 
without action on the part of the sanitary authority to rescind their 
notice before the expiration of the specified period, the school cannot 
properly be re-opened. The action of the Medical Officer of Health is 
limited, in this matter, to advising his authority whether the circum- 
stances of the case warrant the rescinding of the notice; or, on the 
expiration of the term for which the closure was ordered, whether the 
notice should be renewed or not. If the notice is not renewed, then 
school operations naturally re-commence. 

No systematic official machinery of exclusion from school of children 
from infected houses, as distinct from closure of schools, appears to have 
been put in force by the Medical Officer of Health before he determined 
on closure. As a private practitioner, he personally forbade children 
from infected households attending school for periods averaging six 
weeks. And the same course was followed generally by private 
practitioners in the district: But no action under Article 7 of the 
Board’s Memorandum was taken by the Medical Officer of Health. It 
is therefore difficult to determine whether in this case schvol closure 
would have been rendered unnecessary by ‘‘carefully considered measures 
of exclusion ” carried out systematically. Probably, however, closure 
was rendered inevitable by the large nuimber of notified cases, and the 
consequent numerous centres of intection in the district. The Medical 
Officer of Health appears, indced, to have had ample grounds for 
securing the closure of the Byrou Road Board School. 

It becomes evident, from what. has been stated above, that the Medical 
Officer of Health, in his very proper desire to prevent the spread of 
diphtheria through the agency of the Byron Road School, acted in an 
irregular manner. It is also apparent, from the attitude of the 
Gillingham and Grange School Board, that they failed to apprehend the 
methods of limitiug attendance at school which are authorised under the 
Code. But on June 11th they tock a step which indicates that they 
had begun to better appreciate their relations to Mr. Warren, for they 
appointed him, first at an annual salary, and later at a small fee per 
certificate, to grant certificates to parents of children who were unable 
to attend school by 1eason of sickness in their homes. On June 25th, 
they further instructed tne head teachers to send children to 
Mr. Warren if they had reason to suppose that they came from houses 
where infectious disease was prevalent. This office of ‘“ Medical Officer 
to the School Board” Japsed, however, early in July, owing to 
Mr. Warren having resigned it. 
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App. A.No.10. It remains to add that, at a meeting of the Gillingham Urban District 
On Diphtheria Council on July 2nd, attention was drawn to the need for sending all 
in Gillingham,in notices under Article 88 to Managers of Schools in writing. The 
he on ae Medical Officer of Health was also requested in future to make written 
cael Dr. reports to the Council giving his reasons whenever he considered it 
a necessary to close any school. 1 

It is, therefore, to be hoped that in the future the action of the 

Gillingham Urban District Council and of their Medical Officer of 

Health, in regard to the closure of elementary schools, or the exciusion 

from them of scholars from infected localities or houses, will be in strict 

accordance with the terms of the Education Code, under which alone 


any such action is intended to be taken, and under which alone it can 
be enforced. 


August 1896. 
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Report on an Oursreak of ILtNess at MANSFIELD, caused by cating 
Porrep Mrat; by Dr. G. S. Bucuanan; with Addenda by 
Dr. Krein, F.R.S., and Dr. Cuatrraway. 


In February 1896 the Medical Officer of Health of the Borough of 
Mansfield, Dr. Wills, reported to the Board the sudden occurrence in 
that town of a plurality of attacks of illness resembling “ food poisoning,” 
due, as he suspected, to consumption of certain samples of potted meat. 


Main Fratures of the OurBREAK. 


Having received instructions to make inquiry into the matter, I 
visited Mansficld, and, with the assistance of Dr. Wills, set about 
collecting facts with regard to all the cases of this H]ness which could 
be heard of. It will be convenient to state at once that although we 
heard rumours of several different articles of fouod—pork pies, brawn, 
sausages, “ polonies,’ and the like—having caused the illness from 
which particular people suffered, yet detailed inquiry showed that every 
one of those attacked had consumed one article in common, a certain 
“potted meat ”’—a recently-prepared compound, to be distinguished 
from the class of potted meats sold in hermetically-sealed tins—-made by 
a butcher in the town, to whom I will refer as Mr. X. 

In response to a circular letter addressed to the several medical 
practitioners in Mansfield and the neighbourhood, these gentlemen 
very kindly supplied me with information as to persons in their practices 
who had been attacked. These persons, together with those of 
whom Dr. Wills and I heard from other sources, amounted in all 
to 265. Other cases no doubt occurred which did not come to our 
knowledge, but the number escaping recognition must needs have been 
comparatively insignificant. 

Symptoms. 


The history given by those attacked was of an illness characterised 
by gastro-enteric disturbance—diarrhcea, vomiting, and colic. Diar- 
rhoea was the first sign of illness in most cases, and cccurred during some 
part of the attack in almost all. It was profuse diarrhoea, and the 
motions were generally said to have been dark (sometimes they were 
described as black); almost always, it would appear, they were highly 
offensive. Vomiting was a frequent occurrence at the first onset of the 
illness, but had not often continued after the first two days of attack. 
Colic was, usually, severe, and patients who had profuse diarrhcea along 
with acute abdominal pain had, in some instances, becoine alarmingly 
collapsed. 

These symptoms were accompanied by, and ian a few instances 
appeared to have been preceded by, febrile and nervous disturbances. 
The fever was sometimes considerable. I was unable to procure a 
systematic record of temperature in any of the cases. But I heard of 
two adults in whom the illness began with a rigor and a temperature of 
over. 104° F. in each case. And shivering, hot skin, restlessness, and 
other signs of fever were described by many sufferers. In those who 
had a moderately severe illness the fever lasted, as a rule, three or four 
days. ' 

Nervous disturbance was indicated by intense headache (usually 
frontal), giddiness, and general muscular pains. Some of the medical 
men told me of cases where, the gastro-enteric symptoms not being 
conspicuous, the acute headache, general pains, and fever had given the 
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onset of the illness considerable similarity to that of influenza. Irregular 
nervous symptoms were reported in some instances. A woman of 50 
said that she had suddenly been attacked by giddiness, followed by 
almost complete blindness for several hours. In two instances (neither 
accompanied by severe diarrhcea or collapse) 2 temporary loss of power 
in the limbs was reported. Giddiness, unsteady gait, involuntary and 
muscular twitchings and jerkings were heard of in a considerable 
proportion of the cases. 

Excessive thirst was always spoken cf, and the patients’ tongues and 
mouths became very dry and parched. I saw two children with well- 
marked thrush, said to have come on after their illness. No skin 
eruptions were heard of. JI noticed that several persons attacked had 
patches of recent herpes on their lips. No clinical observations as to 
the urine of patients were obtainable, but I was told of dark coloured 
and scanty urine by most of the sufferers. No cases of suppression of 
urine were heard cf. I did not learn of any pulmonary complications. 


Duration of Illness. 


Some of the attacks had been mild, and had consisted merely of a 
gastro-enteric disturbance of one or two days’ duration. But the 
majority of cases had been ill fora week or longer. The usual history 
was one of complete prostration, with some or all of the symptoms 
above, lasting three or four days, and then a slow recovery. Diarrhea, 
in particular, had frequently continued (though less severely than at 
first) for a week or more after the general illness had abated. 
Headache, loss of appetite, and general weakness, were still complained 


. of by many persons whom I saw two or three weeks after their attack. 


No deaths occurred among those attacked. The worst case heard 
of was that of a boy who wes severely ill for several weeks, but 


ultimately recovered.* 


Incubation Period. 


The time which elapsed between eating the potted meat and the first 
sivn of illness was inquired abont in each case heard of. It could not 


always be determined, as in some instances the preparation had been 
-eaten on more than one occasion, and in others the symptoms had been 


slight, and, in consequence, the facts about the illness had not received 
much attention. In 108 out of 218 cases in whicha definite history was 


obtainable the first signs of illness had appeared between 18 and 24 








* This boy, aged 14, had an unusually protracted illness. He was attacked after 
eating about 2 ozs. of the potted meat. His father, mother, and a sister of 12 years, 
had between them eaten 6 ozs. of the same potted meat at thesametime. Each of the 
latter went through a moderately severe attack, while a baby who had received a 
morsel was also ill. Unlike the others, the boy had no diairhea, and had not vomited 
during the first few days of his illness. He seemed very ill from the first, wasted 
rapidly, was restless, sleepless, and feverish. Inthe second week he was slightly delir- 
ious at night. He complained of severe headache throughout, With Dr. Godfrey’s 
concurrence, I saw this boy three weeks after his attack. 1 then noted that he was 
very weak and prostrate, with a general aspect like that of a typhoid fever patient 
in the second or third week. The nurse told me that his temperature for the last 
three days had varied from about 101° in the morning to about 103° at night. He 
was slightly delirious, muttering, drowsy, and stupid. Pulse 120, feeble and 
dicrotous. Fauces injected. Tongue dry and brown. Sordes on lips. Respir- 
ation, 30; a little cough. No rash. Abdomen somewhat tender; spleen just fe!t. 
Said to have slight diarrhoea, with motions which are natural in colour, but offensive. 
Urine scanty. Boy complains of abdominal pains and bad frontal headache. I 
Jearn that he gradually improved after the fourth week, without further compli- 
cation. 
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hours after eating the potted meat. Other 64 persons had been attacked App. A. No. We 
between 12 and 18 hours, nine in less than 12 hours, while in the oy Tiness by 
remaining 37 no illness had appeared for more than 24 hours after Potted Meat at 
: - ; ansfield ; hy 
partaking of it. The longest period of latency was 48 hours, and the Dr. Buchanan. 
shortest was five hours. In one instance a woman vomited immediately 
after she had eaten the potted meat, and escaped further illness. 

It did not appear that the amount of potted meat consumed in each 
instauce had any definite relation to the length of the interval between 
swallowing the food and the onset of symptoms of illness, 


The Cause of the OuTBREAK. 


As has been said, the mischief was in each instance traceable to potted 
meat made by Mr. X. Particular illustration is afforded by facts as 
follows :— 

(1.) In not a few households all those who had eaten potted meat 

were attacked, whereas all who had not eaten escaped. 

(2.) Certain persons attacked in households into which potted meat 
had not been introduced were found in each instance to have 
consumed the preparation when orn a visit. 

(3.) In each of those places near Mansfield where the potted meat 
had been distributed—Bolsover and Hill Town, Pleasley Vale, 
Warsop,* and elsewhere—illness occurred only among those 
who consumed it. 


And the virulence of the substance was remarkable. To give one 
instance, + lbs. of the potted meat, retailed from a small shop in Hill 
Town, caused illness in each of the 21 persons who had eaten it. 
Indeed, of a total of 279 persons who were ascertained to have eaten the 
potted meat, not more than 14 could be said to have escaped illness. 


Distribution of the Implicated Potted Meat. 


The potted meat in question was made on Mr. X.’s premises on 
February 11th, and it was on sale at his shop in Mansfield from February 
12th to 14th. A small quantity was also sold on these days from a 
second shop which Mr, X. keeps in another part of Mansfield. 

On February 12th and 13th, this substance, along with other prepara- 
tions—chietly pork-pies, ‘‘polonies,’ and sausayes--was taken by 
Mr. X.’s traveller to five retail shops in Mansfield. ‘Three of these. 
are co-operative stores, while two are kept by small general dealers. 
The three co-operative stores received a further supply of the same 
potted meat on February 14th. ‘The total quantity supplied to all these 
retail shops in Mansfield in these three days was 494 ibs., nearly all of 
which had been sold out by February 1éth, On February 12th the 
traveller took other 8 lbs. to co-operative stores in Pleasley Vale, five 
miles out of Mansfield, and on the 13th he supplied 10 lbs. to certain shops 
in Bolsover and Hill Tewn, nine miles away. On Thursday, 13th, 
Mansfield market day, 10 ibs. were bought at Mr. X.’s shop by a shop- 
keeper at Warsop, and retailed from stores in that village. ‘The potted 
meat was also sold at the Mansfield shop to some of the country people 
marketing on that day. 

By February 15th Mr. X.’s traveller had heard that the preparation 
was supposed to be causing illness. Accordingly, when he went on his 





* These places are comprised in the urban districts of Bolsover, Mansfield Wode- 
hcuse, and Warsop respectively. 
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for any potted meat yet unsold. He was, however, abl to collect a 
few pounds only, and this Mr. X. disposed of in his “ blood tubs,” the 


‘contents of which were subsequently taken away by a farmer for 


manure. 

Meanwhile, potted meat had again been made on Mr. X.’s premises 
on February 14th, and on the next day this new supply was distributed 
to certain retail shops as before. A shop at Wodehouse had received 
none of the February 11th potted meat, but was now supplied with this 
fresh preparation, No one who consumed this potted meat at Wode- 
house was affected. Similar freedom from illness was heard of among 
persons who had bought potted meat (presumably that of February 
14th) at Mr. X.’s shop in Mansfield on February 15th or later. 
Purchasers of potted meat on February 15th, at the retail shops from 
which the February 11th preparation had been removed and the fresh 
supply substituted, remained equally free irom illness. A seeming 
exception occurred, however, at the Littleworth (‘o-operative Stores, in 
Mansfield, where potted meat bought on February 15th (after the new 
supply had, for the first time, been delivered on that day) proved just as 


virulent as before. 


But Mr. Xs traveller told me that the fresh supply distributed by 
him on February 15th had been taken indiscriminately from tins on 
Mr, X.’s premises, the traveller himself having no means of knowing 
whether the contents of any particular tin had been made on February 
11th or on February 14th. I ascertained subsequently that certain tins 
of February 11th potted meat were still on Mr. X.’s premises on 
February (5th, and Mr. X. could not aceount for their disposal unless 
they had been carried out by the traveller on that day. Hence it seemed 
likely that at the Littleworth Stores it was really potted meat of 
February lith which was delivered on February 15th as a fresh supply, 
and that the seeming exception was, in fact, no exception at all. 

None of the retail shopkeepers nor any of the customers had noticed 
anything that they regarded as objectionable about the appearance of the 
potted meat. Most, however, had had their attention attracted by its 
red colour, as Mr. X.’s potted meat, they said, was not usually red. As 
to taste, some persons had considered it exceptionally nice, others 
thought it much as usual, while others, again, had noticed it to be 
“ tasteless ” or ‘ mawkish ” or to “taste of copper.” It had not smelt 
objectionably. 

Samples of the meat were hard to obtain. Those procured and sent 
to Dr. Klein were :— 

1. A specimen (which had been bought on February 13th) obtained 
by Dr. Wills, on February 20th, from a house in Mansfield in 
which persons had been attacked. 

2. Specimens obtained from the Littleworth Co-operative Stores on 
February 24th: (A.) A portion of February 11th potted meat, 
part of a supply consumed by, and causing illness in, the family of 
the manager of the stores. (B.) A portion of the potted meat 
supplied to the same stores on February 15th, to which I have 
above referred. This specimen was less red than specimen (A.). 


These Littleworth samples were the only specimens that could be 
heard of at the time of my visit. Both had been thrown the day before 
into a dry ash heap. Portion A. was found completely wrapped up in 


thick paper, but portion B. was cut out of the centre of a mass of potted 


meat which was lying among some dry cinders, | 
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Manufacture of the Implicated Potted Meat. 


Mr..X.’s statement with regard to the manufacture of the material 
was to this effect :—Potted meat is usually made by him at the beginning 
of the week from the pieces of beef in his shop which have not been 
sold during the previous week. Usually he adds to the beef a small 
quantity of pork. Two bullocks were killed at his slaughter-house on 
February 4th. Both were fat beasts and in good condition. He sold 
beef from these carcases up to Monday, the 10th. On the 11th he took 
some of this beef that was unsold—pieces of brisket and neck hanging 
up in his shop, and other pieces set aside on the dresser-—aud gave them 
to his assistant, Y., to make into potted meat. Mr. X. described these 
portions of beef as having presented in every way a good appearance. 
At the same time he gave Y. the hocks of two pigs to be added to the 
beef. These two pigs belonged to a litter of four, all slaughtered on his 
premises the previous day (February 10th). Y., according to custom, 
was to boil the beef and pork, free the cooked product from bone, mince 
it, add pepper and salt, and put it with a little gravy, into certain 
shallow, large and small, tins usually employed for the purpose. Mr. 
X. had not witnessed the making of this particular compound, but told 
me that Y. has made potted meat under his supervision for several 
years, always making it in this manner. All the meat used in the 
preparation, Mr. X. asserted, came from bis shop as above described. 
No scraps of meat had been added from elsewhere. Only meat, pepper, 
and salt, and, occasionally, red colouring matter, were ever employed on 
his premises in the manufacture of potted meat. Neither the beef used 
nor the potted meat made on this occasion had been weighed, but Mr. 
X. estimated that about 1 cwt. of potted meat had been manufactured. 
And, judging from the amount of potted meat recorded in Mr. X.’s 
books as having been supplied to retail dealers, and from the quantity 
which Dr. Wills and I ascertained to have been bought at Mr. X.’s 
shop, it seemed that at least 1 cwt. had been sold. 

Now this quantity represented, of course, still. more than 1 ewt. of 
uncooked meat with bone. The hocks of the pigs already referred to 
would, at Mr. X.’s maximum computation, have weighed 40 lbs. 
Taking the uncooked meat as 1 cwt. only, there remain, therefore, at 
least 72 Ibs. which, according to Mr. X., consisted of beef from his 
shop. 

Mr. X. sold the potted meat to retail tradesmen at 5d.alb. He 
makes potted meat nearly every week in considerable quantity, and 
finds its manufacture profitable. 


Y. confirmed Mr. X.’s statements. ‘The beef and pork, were, he 
said, taken by him into the preparing room. ‘There he put them into a 
large iron boiler, poured in water (obtained from the public supply), lit 
the fire beneath, and left the compound to stew from between eleven 
and twelve in the forenoon to five o clock in the afternoon. Whether 
the water actually boiled or not he was unable to say.* At the end of 
that time Y. removed the meat from the boiler to a large tin bucket. 
At the same time ke ladled some of the gravy from the boiler into a 
jug, and took it to Mrs. X. to be added to pork pies. 

He next turned the meat in the bucket out on to a chopping board, 
freed it from bone with his hands and knife, and then put it, portion by 
portion, through a revolving mincing machine, adding pepper, salt, and 





* At my request the boiler was filled with water, and a fire lighted. In less than 
an hour the water was boiling briskly. 
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some “ Indian red” at the same time. As the meat was minced it was: 
replaced in the bucket. When the mincing was finished the contents of 
the bucket were divided among several shallow open tins, a little gravy 
being ladled from the boiler into each tin, in order to give consistency 
to the potted meat and make it set. The tins, as prepared, were placed 
on the dresser in the preparing room, and later in the evening were all 
put on a shelf in the salting room adjoining. It was from this shelf 
that Mr. X.’s traveller took the meat on the next and subsequent 
mornings, turning out the contents of each tin as required, and wrapping 
them in paper. 

Certain points in connexion with the manufacture thus described 
require to be noticed. 

The preparing room is habitually used as the pig slaughter-house of 
the establishment. On February 10th, the day before the potted meat 
was made, four pigs had been slaughtered here—two of the four 
furnished the hocks added to the preparation. Various pieces of meat 
from these pigs were used to make brawn on February 11th. The 
brawn was made in a boiler standing by the side of that used for making 
potted meat, and both boilers were heated at the same time. On the 
same day certain other portions of these pigs were made into sausages. 
Other parts, again, were put into brine tubs for salting. 

When I first visited Mr. X. I found that two pigs had just been 
slaughtered in the preparing room. The carcase of one was suspended 
with its head in one of the boilers, and was there being scraped. Among 
other utensils then being used in dressing these carcases was the bowl 
subsequently pointed out to me as having been employed to ladle the 
gravy of the potted meat. Indeed, it seemed that the workers in this 
room had no exact rule for the employment of particular utensils for 
particular purposes; those in which raw meat and sausage meat were 
kept and made up, fer instance, appeared to be used at other times for 
cooked brawn and potted meat, and vice vers. The flat tins into which 
potted meat is placed when made were shown to me. Some of these 
tins had been very indifferently cleaned. . 

The preparing room is distinct from Mr. X.’s shop and dwelling- 
house. It isa long brick shed, lighted at the top and on one of its 
sides. ‘The paving, made of stone flags, slopes towards the door. Tke 
waste waters of the slaughtering and dressing run beneath the door to 
a gutter outside, which conveys these liquids along an Open yard to a 
trapped gully, and so to the sewer. There is no drain opening within 
the room itself. The mincing machine (which was fairly clean when I 
saw it) stands in one corner of the room. Alongside it is the sausage 
machine, and then comes a dresser used for preparing meat. On the 
opposite side of the room are the iron boilers already mentioned. Each 
is bricked round, and has its own furnace beneath. At the far end of 
the room is a pen for keeping pigs until they are slaughtered. 

The salting room leads out of the preparing recom. Both preparing 
room and salting room buildings are old, and on one side they face a 
house now unoccupied and ruinous. Between these rooms and the 
ruined house is a passage two or three feet wide, filled with old rubbish 
aud débris. No refuse, I ascertained, had recently been put into this 
passage, which is, indeed, difficult to get at, and leads nowhere. 


As to the Source of the DreLeTrEeRi0us AGENT in the Porrep 
MPBAT. 


The potted meat had clearly become capable of causing illness while 
it was on Mr. X.’s premises. And apparently this had taken place 
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after the cooking. The bullocks, which, according to Mr. X.’s account, App. A. No. 11. 
had supplied all the beef in the potted meat, had been sold to Mr. X. in on tness by 
the cattle market by a dealer, who had just. bought them, I was told, in yoo 
order to re-sell. I could not find this dealer, and thus was unable to De bn cuae 
trace the previous history of the bullocks. But on February 10th, and 
for a week prior to that date, beef from these two careases had been 
sold to various persons. I could learn of no ill effects among those 
who had eaten it. The pigs which supplied the hocks which were 
added to the preparation afforded material for the brawn made at the 
same time, and also, later in the week, for pork pies. Both brawn and 
pork pies had been extensively sold, but had done no harm. 

That the deleterious agent was introduced into the potted meat after 
it lad been cooked is further indicated by the fact that the gravy 
obtained from the cooking of the beef and pork was straightway added 
to pork pies; these pies being subsequently eaten by many persons, 
always with impunity. 

Tt thus became necessary to seek for a deleterious agent super- 
added to the potted meat somewhere in the interval between the time 
when the cooking was completed on February 11th, and the time when 
meat was first turned out of the shallow tins in the salting room on the 
following day. But I could not determine at what stage of this interval 
such addition occurred, or in what way it had taken place. Attention 
was first directed to the shallow tins in which the potted meat had been 
stored. Did these tins already contain the deleterious agent when the 
potted meat was put into them? If this had been so, this agent must 
needs have been already present in each of several separate tins 
before the potted meat was added. For the contents of every one of the 
tins had been poisonous. But although, as I have said, certain empty 
potted meat tins shown to me appeared to be kept in an uncleanly 
condition, I could obtain no indication of a gencral contamination of all 
the tins which had been used on this occasion. Next, had these several 
tins been contaminated after the potted meat had been put in them? 
All the tins, as soon as filled, lay for a time on the dresser in the 
preparing room. I had no information in any way suggesting that a 
deleterious agent had there gained access to them, And the brawn and 
other materials standing on the dresser at the same time did not prove 
deleterious. 

The tins had next been taken from the preparing room to the shelf in 
the salting room adjoining. Over the salting room isa loft in which 
sawdust is stored. An aperture in the wall above the shelf opens to a 
staircase leading to the loft, and through this aperture sawdust er other 
matters taken up or down the staircase miglit easily have been scattered 
over the tins of potted meat on the shelf. But I could not learn of any 
newly obtained sawdust or of other dusty materia! that had been taken 
up or down the staircase about February lith. Moreover, if contamina- 
tion had occurred in the salting reom, it was to be expected that the 
brawn made at the same time and placed on the same shelf would also 
have become poisonous. 

It seemed, therefore, more probable that it was in the course of the 
mincing and making up that the contamination took piace. I obtained, 
however, no facts which led to the inference that Y.’s hands and knife, 
which were used freely in this process, were unclean, cr that the mincing 
machine was dirty. Y. himself was in good health at the time. 

As regards the materials stated to have been added to the potted 
meat, no suspicion attached to the pepper and salt, which had been used 
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to season sundry other preparations. No mineral powder or other 
chemical substance anpeared to have been added besides the “ Indiun 
red”’* This pigment had undoubtedly been employed in unusually 
large quantity—-for what reason I could not determine—but there were 
no indications that, per se, it had been harmful. A fresh tin of “ Indian 
red” had been obtained by Mr. X. about a month before. Pigment 
from this tin had been added on more than one occasion to brawn, 
including the brawn made on February 11th, and no ill effects were 
traceable to its presence there. 

No new utensils had been employed in the manufacturing process, 
and the various receptacles in which the potted meat was prepared were 
made either of iron, enamelled iron, or ‘‘tin.” | Concerning the 
condition of cleanliness, or the reverse, of these receptacles and utensils, 
at the time of preparation of the potted meat, I could obtain no 
information. JI have already noted that some of those shown to Dr. 
Wills and myself were imperfectly cleaned, and that certain utensils 
appeared to be employed indifferently for the diverse operations carried 
on in the preparing room. 

It is possible, of course, that in the making up of this potted meat 
there had been circumstances or conditions other than those of which I 
had information from Mr. X. or from his assistant. In view of this 
consideration I endeavoured to ascertain how the large amount of 
material resulting from the slaughtering and dressing of four pigs in the 
preparing room on February 10th had been disposed of or was being 
dealt with when the potted meat was made on February 11th. Some of 
it had been used for salting, and other parts were employed in sausage 
making, brawn making, and other processes—all of which were, I 
learnt, carried out in the preparing room on February 11th—and in 
addition there must needs haye been a considerable quantity of remnants 
of various kinds from these carcases which had to be disposed of. But 
I could not trace such remnants to the potted meat, nor indeed any 
other extraneous matter, and this question, therefore, 1 had to leave 
unsolved. 








As to the Nature and MretruHop of OPERATION of the 
DELETERIOUS AGENT, 


As has been said, there was no indication that the potted meat had 
contained a mineral poison. And the diversity of the malady as it 
affected different persons, both as regards the symptoms exhibited and 
the severity of the illness produced, was not altogether consistent with 
the operation of such poison. Further, when the histories of all the 
cases were compared together, there did not appear to have been any 
general correspondence between the character and gravity of the disease 
produced, on the one hand, and the quantity of potted meat that had 
been consumed on the other. In the majority of cases, too, the time 








* Mr. X. stated positively that no chemical ingredients are used on his premises 
besides the “ Indian red” and another red pigment, used exclusively for colouring 
“polonies.” Evidence was conflicting as to the use of this “ Indian red” in the 
preparation of Mr. X.’s potted meat. Mr. X. told me that “Indian red” was not 
usually employed by him for this purpose, and that before hearing of the outbreak 
of illness he had remonstrated with Y. for having coloured the February 11th 
preparation. Y., on the other hand, states that it is his custom to add some colouring 
to all potted meat, and that on this occasion he had merely put in a larger quantity 
than usual. I procured a sample of this “ Indian red ”’ for analysis. Dr. Chattaway’s 
report on this substance is appended. It contained no mineral poison. 
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which had elapsed between swallowing the meat and the onset of illness App, A. No. 11. 

could not be reconciled with the operation of any mineral poison. Owdliness bys? 
The circumstances of the outbreak, as regards character and duration Potted Meat at 

of illness, absence of correspondence between gravity of attack and ine pt 

magnitude of dose, and the various periods of latency in those attacked, 

were all, however, to be accounted for if the malady had resulted from 

the life processes of a living organism in the potted meat. Moreover, 

among outbreaks of meat poisoning, which in each instance have been 

referred to the presence of microbes in the inculpated meat, some have 

in almost every particular presented a close resemblance to this 

Mansfield outbreak. 
It seems desirable, therefore, to consider this outbreak from the point 

_of view that it was by the agency of micro-organic life that the material 

was primarily rendered infective. 

In his summary of a collection of cases of meat poisoning,* Dr. 

Ballard distinguishes—(1.) Those caused by the introduction of a harmful 
microbe into the bedy. (2) Those caused by the introduction into the 
body of a poison which has already been manufactured in the meat by 
such microbe. (3.) Those in which both microbe and its already 
manufactured poison have been together concerned in the illness. The 
distinction between the three classes is chiefly one of duration of the 
incubation period, which, as a rule, in the first class is long, in the 
‘second is short, and in the third is variable in the different persons 
“attacked. Besides shortness of incubation of the induced illness, 
poisoning by already manufactured product is characterised (like other 
chemical poisons) by producing in each of the individuals who consume 
it an illness the severity of which is roughly proportional to the amount 
of poison consumed. 7 

In this outbreak there were several examples of a long incubation— 

36 to 48 hours—before any symptoms of illness appeared. In these 
instances it may well lave been that a poisonous substance was 
manufactured within the body, after the meat had been eaten, by 
microbes contained in the meat. On the other hand, there were certain 
cases with a short incubation ; nine persons were attacked within 12 
hours of eating the potted meat, the shortest intervals being five hours 
in one person, and six hours in three others. In these cases a poisonous 
product already manufactured within the meat was probably the cause 
of the first symptoms. In a few households a short period of incubation 
was reported for each of the inmates attacked. In some of these house- 
holds Dr. Wills and I found that the severity of attack in each person 
was said to have corresponded with the amount of potted meat he or 
she had eaten. ‘This condition of correspondence of attack with dose 
was not met with in certain other households, in which the majority of 
those attacked were reported to kave had a prolonged incubation period. 
In most households, however, exact information as to relation of attack 
to dose was not to be had; we usually found, indeed, that quite a small 
quantity of potted meat had been sufficient to cause serious illness. In 
view of this fact, and of the small number of the cases in which symptoms 
appeared in less than 12 hours, 1 am disposed to infer that few out of 
those attacked owed their illness directly to poisonous substances already 
present in the potted meat when swallowed. 

On tabulating 218 cases in which Dr. Wills or I had been able to 

obtain information as to the period of incubation, it appeared that, taken 
broadly, those persons who ate the potted meat soonest after its 





* Report of the Medical Officer of the Local Government Board for 1890, p. 200. 
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manufacture had a shorter period of incubation; while those who ate 
this preparation on later days had a longer incubation period. ‘Thus :— 


PeEriovs of INCUBATION: 


| 





























— 5-12 hrs. | 12-18 hrs. | 18-24 hrs, | 24-36 hrs.| Total. 
Number of persons 
eating potted meat— | 3 
On Feb. 12 - 4 18 16 —_ 38 
4s fis : 3 20 27 9 59 
api hee - 2 24 40 18 84 
Pree ts) - — 2 25 10 37 
9 64 108 37 218 




















Several possible occurrences may be thought of as explaining the 
increase, from day to day, in length of incubation period indicated in 
this table. Those who ate the meat on February 12th might, perhaps, 
have been consuming an already manufactured chemical poison, which, 
being unstable, gradually disappeared from the preparation as time 
went on. Or, setting aside (for reasons already indicated) the question 
of superadded chemical poison, it may be supposed that the hypo- 
thetical microbe capable of causing the mischief was, on February 
11th, in a condition in which it could rapidly develop its products in 
the alimentary canal, or was present in the potted meat in maximum 
quantity on that day; while on the later days it had so far diminished 
in virulence or in quantity as to require a longer time to elaborate these 
products. Such an effect upon the infecting microbe might be due 
merely to such physical conditions as exposure to air and to changes of 
témperature; or, on the other band, it might have resnlted from 
chemical changes, which rendered the meat from day to day less suit- 
able as a multiplying ground for this particular microbe. It will be 
seen from Dr. Klein’s report that he found microbes in an altogether 
‘unusual and remarkable”? number in each specimen of the potted 
meat he examined, the most abundant form being proteus vulgaris and 
bacillus colt. 

Now either of these abundant micro-organisms, finding in the potted 
meat a suitable pabulum, and there multiplying, must needs have 
thereby influenced, favourably or adversely, the infecting microbe by 
hypothesis also present in the meat. Seeing that the dominant organ- 
isms found by Dr. Klein are capable of producing very different 
chemical substances (bacillus coli, for instance, habitually forming acid, 
and bacillus proteus alkaline products), and that their multiplying 
ground, the potted meat, itself consisted of a medley of material, it is 
quite likely that the hypothetical infecting mivrobe was, as time went 
on, now fostered, now inhibited, as a result of some of the chemical 
changes effected in the meat by bacterial action. 

In certain outbreaks of meat poisoning which are comparable to the 
present occurrence at Mansfield, it has ‘been possible to detect in the 
inculpated meat a microbe which possessed infective properties, and to 
refer the particular outbreak to the presence of this micro-organism. 
Such an instance was furnished by the Welbeck ham poisoning case, 
and by others recorded by Dr. Ballard in his summary.* It will be 











* See also Polin et Labit “ Btude sur les empoissonements alimentaires :” 
Octave Doin. Paris, 1890. 
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seen from Dr. Klein’s report that although a large number of microbes App. A. No. 11- 

of different sorts existed in each specimen of the Mansfield potted oy rness by 

meat sent to him, no organism which can in this sense be considered roe ee at 

to possess specifically infective properties was detected among them.* Da Buch 
But, as has been said, Dr. Klein has found that bacillus proteus and 

bacillus coli were present in the potted meat in an altogether unusual 

and remarkable number. <And he points out that both of these common 

microbes decompose albuminous substances into poisonous products, and 

that either might, under exceptional conditions, itself manufacture such 

products within the human body in such a way as to cause symptoms of 

poisoning. He indicates that such exceptional conditions may be 

tulfilled in a disturbance of digestive function, and that this potted meat 

may very well have caused a disturbance of this kind—-either because 

the simultaneous introduction of the “ Indian red,” which proved to be 

strongly alkaline, was sufficient to neutralise the gastric juice, or because 

there was introduced with the potted meat a quantity of already 

manufactured bye-products of the numerous microbes. detected in the 

preparation——bye-products, perhaps, sufficient of themselves to derange 

digestion in the human stomach. 





ADDENDUM A. 


Rerort by Dr. Kien, F.B.S. 


i. Upon a Specimen of Porren Mkat received on February 22nd, 1896. 
Obtained and sent by Dr. WILts, as a Sample of Potted Meat made 
by Mr. X. on February 11th. 


This potted meat was of a red colour, and had a natural appearance to 
the unaided eye. It had no offensive smell. Hxamined. microscopically 
it was found to contain micro-organisms in abundance. There were 
numerous bacilli of various sizes, and cocci, both in the form of diplococci 
and in chains. 

{n order to isolate the several species of microbes present, cultivations 
of the meat were made in gelatine and agar plates. Each plate was 
inoculated with a trace of the potted meat taken up with the loop of a 
platinum needle. In every one of the gelatine and agar plates the 
number of colonies which developed was so large that it was impossible 
to count them. 

By subculture from these plates I isolated the following species of 
microbes :— 

(1.) Staphylococcus albus non-liquescens.—A variety growing scantily on 

gelatine, but multiplying rapidly on agar at 37° C. 

(2.) A motile bacillus rapidly liquefying gelatine which corresponded 
in all respects with proleus vulgaris. This was the species 
present in greatest abundance both in the gelatine and in the 
agar plates. 

(3.) Bacillus coli.—Comparatively few colonies. 

This sample of meat was given as food to mice, four of which animals 

were fed upon it for two successive days. No ill effect was produced in 
them. 


II. Upon Spzcrmens received from Dr. Bucuanan on February 26th. 


These consisted of— 


Sample of potied meat A.—Potted meat manufactured on February 11th 
by Mr. X. 





* Dr. Klein received the first sample 11 days, and the second samples 15 days, 
after the potted meat had been manufactured. 
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Sample of potted meat B.—Potted meat which caused illness, but 
which, on the ground of its paler colour, was suspected to have had 
an origin different from that of sample A. 


Bottle containing “ Indian red” colouring matter, used in the prepara- 
tion of Mr. X.’s potted meat of February 11th. 
A portion of this pigment was submitted to Dr. Chattaway for 
analysis. His report is subjoined. 


Sample A., when examined microscopically, showed an enormous 
number of microbes, bacilli of different sizes, cocci, yeast cells, and a few 
spores. 

Cultivations from this specimen were made in gelatine and agar plates 
as before. The colonies developed in as great an abundance as in the 
specimen sent by Dr. Wills. 

By subculiure from the plates I obtained the following species of 
microbes :— 

(a.) Typical proteus vulgaris.—This was the species present in greatest 

abundance in the plates. 

(b.) A variety of proteus vulgaris, liquefying gelatine with less rapidity 
than typical proteus, and forming more voluminous flocculi in 
the lquefied medium. ‘This species was also abundant in the 
plates. 

(c.) Proteus Zenkert.-—A. few colonies. 

(d.) Bacillus coli.A large rumber of colonies. 

(e.) Staphylococcus albus non-liquescens.——A. few colonies. 

(f.) Staphylococcus albus liquescens.——A. few colonies. 

(g.) A few colonies of moulds. 


Sample B.--The surface of this sample was covered with mould. On 
cutting into it numerous red spots of pigment were seen, although the 
pigment was present in less quantity than in sample A. 


A particle of the meat taken from tke centre of the sample showed a 
large number of microbes ; bacilli of various sizes, cocci, mycelial threads, 
and spores of moulds. 

Cultivations from this specimen were made in gelatine and agar plates 
as before. ‘The colonies developed in as great abundance as in the 
previous specimens. 

By subculture I obtained the following species :— 

(1.) Typical proteus vulgaris, the colonies of this species predominating 
in number as before. 

(2.) Proteus vulgaris of variety (b.) above. 

(3.) Proteus Zenkert.—Numerous colonies. 

(4.) Bacillus coli._A large number of colonies. 

(5.) Staphylococcus albus liquescens and non-liquescens. 

(6.) Numerous colonies of moulds. 


With portions of sample A. four mice were fed, and four other mice 
were given sample B. as food. The avimals consumed a considerable 
amount of each sample. No ill effects resulted in any of them. Two 
mice were fed on bread and milk to which the ‘‘ Indian red ” colouring 
matter had been added in large quantity. Both remained well. 

The virulence of each cf the species of proteus above distinguished as 
(a.) and (b.) was separately tested. Thus 1 c.c. of a broth culture of 
proteus (@.), incubated at 37° C. for 48 hours, and already crowded with 
microbes, was injected subcutaneously into the groin of each of a series 
of four guinea-pigs; 24 hours after the injection each animal presented 
an extensive cedematous swelling in the groin, abdomen, and chest. All 
the animals were quiet, and did not feed. Death occurred in 48 hours. 
Post mortem it was found that in each instance the subcutaneous tissne 
of the groin, the abdomen, and chest was much swollen by malodorous 
blood-stained fluid. The muscular tissue beneath was gangrenous; the 
intestines were injected, relaxed, and contained a blood-stained mucus: 
the spleen was dark and slightly enlarged. The fluid in the subcutaneous 
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tissue was full of b. proteus, and the organism was also found in large App. A. No. 1. 
numbers in the spleen. On Tinea 
These results are comparable to those usually produced when broth Potted Meat at 
cultures of ordinary specimens of proteus vulgaris—such as occur, for Mansfield; by 
example, in putrid meat—are tested by inoculation into guinea pigs. It PY Buchanans 
may be noted, however, that in order to produce results such as those 
just described, the broth culture of an ordinary specimen of proteus would 
have to be injected in a quantity somewhat larger than the 1 c.c. used in 
this instance. Wherefore the particular proteus (a.) was, if anything, 
more virulent than usual to this test. 
Broth cultures of proteus (0.) were made and tested in the same way. 
Hach of the four guinea-pigs which were injected subcutaneously in the 
groin with 1 ¢.c. of this culture, presented at the end of 24 hours the same 
appearance of oedema and other signs of illness as those injected with 
proteus (a.). At the end of 43 hours, however, these guinea-pigs were a 
little better, and in 72 hours all were distinctly better and recovering. 
In order to determine whether the admixture of the colouring matter 
had any effect upon the microbes, I added some of the *‘ Indian red ”’ to 
broth and to gelatine in a quantity sufficient to stain these culture media 
a deep red. I then sterilised the media and employed them for the 
growth of the foliowing organsims isolated from the potted meat :— 
Proteus (a.), incubated on the coloured gelatine at 20° C., grew 
copiously and in a normal manner. The colouring matter became paler. 
Proteus (b.), treated in the same manner, behaved similarly, and produced 
a like result in decolorising the gelatine. 
A coloured broth culture of each of these organisms, incubated at 37° C., 
was used in each instance to inoculate guinea-pigs in the manner above 
described. No difference was found to exist in either instance between 
the virulence of the coloured broth culture of the organism and the 
virulence of uncoloured broth cultures of the microbes. 
Proteus Zenkert, incubated on the coloured gelatine at 20° C., showed 
only a scanty growth. It did not affect the colour of the gelatine. 
Bacillus coli, incubated in the same way, als») showed scanty growth, 
and did not affect the colour of the gelatine. . 
Staphylococcus albus non-liquescens (from sample A. of February 22nd) 
was grown both in ordinary and in coloured broth. In the latter medium 
the growth was very feeble. In the former it was abundant. The 
uncoloured broth culture, however, was harmless to guinea-pigs when 
injected subcutaneously in doses of 1 c.c. 


Observations. 


Judging from the large number of colonies which developed from the 
inoculation of culture media with a mere trace of meat from each of the 
specimens, it Seems that microbes were present in this potted meat in an 
altogether unusual and remarkable quantity. The organisms isolated are of a 
kind commonly associated with the decomposition of albuminous substances. 
One of them, bacillus proteus, although essentially a saprophyte, produces, 
by its action upon albuminous matter, substances which are poisonous to 
man. Another, bacillus coli, is also capable of producing poisonous 
alkaloids. Now focd in which slight decomposition has been set up by 
proteus is not unfrequently harmless to its consumer. But such food can 
very rarely contain the microbe in such an abundance as was found in 
each of these samples of potted meat. And when incipiently decomposed 
food of this sort is eaten with impunity there is reason to believe that the 
proteus bacilli (which require an alkaline medium for their rapid multi- 
plication) are destroyed, on reaching the stomach, by the action of the acid 
gastric juice. 

Now in this case Dr. Chattaway reports that the ‘‘ Indian red ” colouring 
matter, present in large yuantities in the preparation, contained no less 
than 90 per cent. of sodium bicarbonate. ‘Thus, accompanying the large 
number of proteus bacilli in the potted meat, there was also present an 
alkali which would neutralise the gastric juice. Moreover, the large 
number of other microbes—suck as bacillus coli—present in the potted meat 
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would have already manufactured therein products which were likely to 
interfere with the digestive processes of the stomach. For these reasons it 
is probable that if potted meat of the kind I received were consumed, the 
roteus bacilli would neither be destroyed by digestion nor have their 
erowth inhibited by gastric juice. They would pass in large numbers 
into the duodenum and small intestines. Here everything would favour 
their growth and the rapid development of their poisonous products. 
They would then reach an alkaline medium, and would rapidly multiply 
at the body temperature. Jt may be remembered that a broth culture of 
bacillus proteus, incubated at 37° C., will become thick with microbes in as 
short a time as 12 hours. | 
In connexion with the harmlessness of the potted meat when given as 
food to mice, it should be remembered that mice and other rodents are 
not susceptible to poisoning by the ingestion of putrid materials, and this 
immunity does not, therefore, indicate a corresponding harmlessness to 
the human consumer. 


ADDENDUM B. 
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Rerort by Dr. Cuattraway, D.Sc., Ph.D., on a Samprie of RED CoLovurRinc 
Matter labelled ‘‘ Inpran Rep.” 


The sample of colouring matter supplied is a soft crimson powder readily 
soluble in water, giving a deep red solution which dies wool a bright red 
colour. 

This colouring matter is found to be entirely free from arsenic and all 
other mineral poisons, and to contain no iron. 

Tis general properties and freedom from iron show that it actually 
contains no ‘‘ Indian red,” which is a naturally occurriug earthy substance, 
very rich in ferric oxide, and much used as an insoluble and permanent 
deep red pigment. 

The substance is found to consist of a deep red colouring matter mixed 
with about 90 per cent. of sodium bicarbonate and a little salt, these 
latter being added probably to cheapen the product, and to bring out the 
colour more obviously. 

The colouring matter itself belongs to the class of azo-colours, a series 
of compounds derived from cecal tar, and containing one or more of the 
diatomic groups — N = N — linking together acid or basic aromatic 
radicles. Some of these compounds are of great technical value, and are 
manufactured in large quantities owing to their importance as dye 
stuffs. 

This colour ig an acid azo-red containing sulphonic groups, and pro- 
bably obtained from derivatives of naphthaline. Such colours are nut 
usually considered poisonous, but their physiological action has not, so 
far as 1 am aware, been investigated. 

It seems probable that the mixture is ared organic colouring matter 
such as is sold for the purpose of tinting food stuffs, e.g., sweets, jellies, 
&c., and may have been supplied in mistake for the ‘‘ Indian red” (either ~ 
native cr an artificial imitation, consisting of ferric oxide) usualiy mixed 
with the potted meat to render it of more attractive appearance. 

Chemical Laboratory, 

St. Bartholomew’s Hospital, 
March 6, 1896. 
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Report upon Cases OF [tiness, suspected to be Busonic PLaauE, 
occurring in the Port of London; by Dr. G. S. BucHanan. 


In October 1896, the Board were informed by Dr. Collingridge, 
Medical Officer of Health of the Port of London, of the occurrence in 
one of the docks in London of a case of fatal illness which was suspected 
to have been bubonic plague. 

The death in question was that of a Portuguese native of Goa, to 
whom I will refer as A. P., a “knifeman ” on board the steamship 
** A,” which had arrived at the dock from Bombay on September 11th. 
A. P. had been admitted to the Branch Seamen’s Hospitai on Septem- 
ber 29th, and had died there on October 8rd. Particular importance was 
attached to the case, in view of the fact that in October plague was 
known to be present in Bombay. 

Dr. Collingridge had also learnt that on September 19th a man, 
M. M., a seedie-boy employed as fireman on board another steamship, 
<< 'B,” which had arrived at the same dock from Calcutta on September 
7th, had been taken, in consequence of illness in which fever was 
associated with enlarged glands in the groin, to the Branch Seamen’s 
Hospital, where he had died within a few hours of admission. Such few 
facts as were to be had with regard to this seedie-boy’s illness were, in 
view of the case of A. P., thought to be not inconsistent with a belief 
that he also had suffered from bubonic plague. 

The Board decided that inquiry into these cases should be made 
by one of their Medical Inspectors, and on October 29th I received 
instructions for this duty. I conferred with Dr. Collingridge, and 
visitel the dock in question, the Branch Seamen’s Hospital and 
other sanitary offices and places in connexion with the subject of my 
inquiry. I also paid several visits to officials of the Company owning 
the vessels, who were good enough to render me every assistance. 

Cf the two cases reported by Dr. Collingridge, a history which per- 
mits of a definite conclusion as to the nature of the illness was to be 
had only for the Goanese “knifeman,” A. P., of the steamship “ A.” 
I will, therefore, deal first with his case. 

The steam-ship “ A” had sailed on her return voyage to India more 
than a fortnight before my visit tothe dock. The history of her last 
homeward voyage had been briefly as follows :— 

The vessel had left Bombay (where she had remained for some weeks) 
on August 21st; she reached Aden (where she- stayed five hours) on 
August 26th; Suez (stay of eighteen hours) on August 30th; Brindisi 
(stay of three hours) on September 8rd; Malta (stay of six hours) on 
September 4th; Gibraltar (siay of two hours) on September 7th; 
Plymouth (stay of one hour) on September 10th; and London on 
September 11th. 

She carried a crew of 199 hands; 119 passengers; and a general 
cargo. ‘the members of the native crew, which consisted of 40 lascars, 
61 Africans, and 24 Portuguese, had been shipped at Bombay on 
August 20th. 


Clinical History of A. P.—This nan, whose age was believed to be 
17, was a Goanese “ knifeman”’---that is, a steward’s helper. He had 
joined the steam-ship ‘“ A,’ with other native crew, at Bombay on 
August 20th, 1896. No history was to be had of any illness from which 
he had suffered prior to his joining, with the exception of information 
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from the Company’s dock superintendent (who had it through the 
surgeon of the steam-ship “A” by way of the interpreter) that A. P. 
was believed to have been in Caleutta on a previous voyage, earlier in 
1896, and to have been there treated in hospital for syphilis, It 
appeared from the medical reports of the steamship “A” that no 
evidence of syphilis or other disease had been found when A. P. joined 
the vessel on August 20th, nor was he, according to these reports, at 
any time taken off duty or known to have ben ill during the voyage 
from Bombay to London. | 

I found some difficulty in learning about A. P. between September 
11th, the date of the arrival of the steamship “ A” in dock, and Sep- 
tember 29th, the date of his admission to hospital. Medical inspection. 
of the crews of other vessels belonging to the Company lying in the 
same dock is made daily. It is customarily performed by mutual 
arranyement between the surgeons of the several ships in dock, one or 
two ship surgeons under taking the duty of visiting all the vessels on a 
given day. The returns of sick crew treated on board in the dock, 
made by the surgeon or surgeons of the day, although showing the 
daily number of sick on each vessel, did not give names or other means 
of identifying particular sick persons, or the illness from which they 
suffered.* I was, however, informed by the interpreter that A. P. had 
stated that he had been ill for three or four days before September 29th. 
On each of the three days prior to this date the steamship ‘“ A” had, I 
found, been visited by a different surgeon. The surgeons in question 
had gone foreign at the time of my inquiry, but the Company has been 
good enough to place me in communication with certain of them. The 
surgeon who visited the steamship ‘‘ A” on September 27th writes that 
on that day he attended on that vessel a Portuguese “knifeman” who 
was “ suffering from aa attack resembling ague, and who stated that he 
‘“‘ had previously suffered from attacks of fever.” He is unable to say 
whether or no this was A. P. 

The surgeon who saw A. P. on September 29th wrote that he-had a 
distinct, remembrance of the case. He found the man lying in a bunk, 
“ nearly unconscious, with a temperature of 106°, and some lobulated, 
“ rather brawny, enlarged right femoral glands, and definite signs of 
‘* pneumonia at the left base behind.” He sent the man at once to the 
Branch Seamen’s Hospital in an ambulance. .In a register which 
records sick persons sent from ship to hospital, A. P. was entered as 
suffering frona acute pneumonia, 

In the hospital A. P. was placed under the care of Dr. Patrick 
Manson, the visiting physician ; and the Resident Medical Officer, Dr. 
Rees, attended him throughout his illness. 

Dr. Manson was good enough to give me information as to the case ; 
and Dr. Rees, who also kindly assisted me in the matter, has supplied 
me with hos pital notes of A. P.’s case. The latter give ‘the principal 
facts which came under observation :— 

A. P., aged 17, ship’s steward, steamship ‘‘ A.” Portuguese 
native of India. Last voyage from Bombay. Admitted September 
yn 1&96. Died 6.50 p.m., October 38rd, 1896. Disease: Bubonic 

ever. 


September 29th.—Is said to have been ill four days. Company’s 
surgeon says temperature 106° just before admission here. He gave 
him phenacetin. 





* T learn that, since my inquiry, the Company has altered its system of dock ° 
medical inspection, so that now a detailed return ‘as to each sick person in each 
vessel is daily made by the surgeon on duty. 
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No history of any previous illness. 

No history of rigor or vomiting. 

On admission is extremely ill. Can hardly stand. Is not quite 
sensible. Lips are dry. Tongue thickly coated with cream-like fur. 
There is marked injection of conjunctival vessels; ale nasi work. 
Respiration 40, shallow. Pulse 186. Temperature 103°8. 

Lungs: Both lungs expand well. There is decided hyper- 
resonance (almost skodaic) in left lung in front. Breathing is harsh 
in infra-axillary region; a few adventitious sounds heard, crepitant 
in character, Right apex is suspicious of old phthisis, apparently 
not active now. 

Heart is acting well. Impulse localised and foreible. Right 
ventricle not dilated. Cardiac dulness is diminished, being in part 
replaced by the hyper-resonance described above. No murmurs, 

Urine: 8. G. 1034, high colour. No albumen, no sugar. 

Blood: No malarial parasites discovered, but Dr. Manson found 
some bacilli moving actively amongst red cells, rather slender and 
long. 

Abdomen moves and is flaccid, a little general distention, no fluid, 
no definite pain, no tenderness. There is a hardish firm mass in 
right iliac fossa, feeling ike and corresponding in position to deep 
ilac gland. It is a little hot, well circumseribed, with little surroand- 
ing induration. No cedema, no spots, There is a similar mass in 
the position of the right oblique inguinal gland, about 3 inches long 
and linch wide. — 

Has a small scabbed score on dorsum of right foot. 

There are few small hard glands in either groin. None in axilla or 
neck. 


October 1st—Has had no sleep. Is quite delirious. Noisy and 
talking the whole night. Refused all food. Passed urine under him. 
Brandy has improved character of pulse a little. Tongue more 
thickly coated. No change in lump in groin. Temperature 103°. 
Respiration 32. 

October 2nd.—Aspect a little improved to-day. Was very drowsy 
and semiconscious all night, but no true sleep. Is taking food. No 
sickness. ‘Temperature fell yesterday to 99°6°. Nothing fresh de- 
veloped in lungs. ‘The mass in femoral region feels more elastic 
to-day, and there is more surrounding induration and some slight 
cedema. ; 

Evening.—Is decidedly worse, unconscious, muttering. Tongue 
dry and sordes on teeth. Pulse 160. Respiration 86. Being fed 
per rectum. ; , 

Many bacilli found in blood to night, straight, slender, and about 
half a length of red cell, take methyl-blue stain well. Bacilli are 
found in pairs. Their ends seem a little thickened. 

October 3rd—Has been unconseious all night and occasionaily 
muttering. Much weaker. Mass in thigh is much softer, some 
redness. Died 6.30 p.m. 


Tn addition to the facts which Dr. Rees has recorded in these notes, 
T ascertained that, with the exception of the small scabbed sore on the 
dorsum of the right foot, above referred to, which did not present any 
sign of inflammation or of suppuration, no local lesion which could be 
suspected of having caused the enlargement of the glands in the right 
groin was discovered.* No sign of gonorrhea or of venereal sore was 
Ea ga a OES ge We et ee ee eee Ae ee 


* Tt may be noted that it appears to be conimon in a case of bubonic plague for 
the only enlarged glands which are detected on physical examination to be those of 
the inguinal and femoral chain on one side of the body. Illustrative cases may be 
found in Dr. Lowson’s Report on the Epidemic of Bubonic Plague in Hong Kong in 
1894, 
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apparent, although Dr. Manson and others examined the man carefully 
in this respect. I learnt also thai while in hospital A. P. did not suffer 
from hematemesis, epistaxis, melena, or other hemorrhages, his spleen 
was not felt to be enlarged, and that there was no petechial or other 
rash upon the skin, The injection of the conjunctive referred to in 
the notes appears to have been particularly noticeable; and those who 
saw the case in hospital laid stress upon the unusual aspect of the man, 
which seems to have been comparable to that of a patient severely 
attacked with a malignant form of an infectious fever. 


Post mortem, the enlarged glands of the right groin were cut into. 
There was serous exudation around these glands, and some turbid fluid, 
not definitely purulent, within them. Some fluid from the centre of one 
of the glands was received into sterilized vessels and reserved for 
bacteriological examination. Tissue of the gland was also taken to be 
examined microscopically. The fluid specimen had, I learnt, been sent 
by Dr. Manson to the British Institute of Preventive Medicine. . At this 
Institute the specimen was examined by Dr. Hewlett, who reported to 
Dr. Manson that “ an organism was isolated which agreed in morphology 
“and in its characters on cultivation and on inoculation with the 
“ descriptions of the bacillus of bubonic plague.” 


At the request of the Medical Officer, a subculture from this specimen 
was supplied to the Board by the Institute. Dr. Klein, who, at the 
Board’s instance, made a study of this subculture, reported on November 
30th that he found the bacillus to coincide morphologically, culturally, 
and in respect of its virulence on rodents, with the true plague bacillus. 

In view of the clinical and bacteriological evidence it must, I think, 
be concluded that A. P. died from true bubonic plague. 


Another probable Case of Plague on the steamship “A” :—On the 
assumption that I had to do with plague in the case of A. P., it was 
necessary to inquire whether any other cases of plague or of illness 
suspicious of plague were to be heard of on the steam-ship “ A,” or at or 
near the dock, and, if so, whether such cases could be associated with 
A. P.’s illness. ; 

First, as regards the steam-ship “A.” I examined the log of the 
whole of the vessel’s last voyage from Bombay, and the sick reports for 
the same voyage. A total of 11 passengers and 16 crew (including 
only four of the native crew) were entered in the sick reports as having 
been attended by the ship’s surgeon at one or another time during the 
voyage. Not one of these cases had been fatal, nor did the description 
given by the surgeon of the illness of any one person give any indication 
that a case of plague, whether of a severe or of a benign type, had 
occurred on the voyage. 

As to passengers and crew of the vessel after her arrival at the dock, 
it may, I think, be safely assumed that had any case of plague or illness 
resembling plague occurred among the passengers after they left the 
ship for their several destinations, or among officers er other uropeans 
of the crew, the fact would certainly have been known. No information 
of the sort was to be heard of. As regards the native crew, record of 
any ailments among them, which were treated on board when the 
steamship “ A” was in dock, were, for reasons above given, not to be 
had. 

It is customary, however, to transfer to the Branch Seamen’s Hospital 
—to which the Company subscribe largely—any man of a crew who is 
seriously ii! on board any of the Company’s vessels in dock. Anda 
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book is kept at the dock which records all cases thus transferred to 
hospital, and also any instance where one of a crew, attacked by fatal 
illness or accident, has for exceptional reasons not been removed to 
hospital, but has died on board. From this book I ascertained that on 
September 27th, a man, P. M., aged 25, had died on board the steam- 
ship “A,” his death being certified as due to acute pneumonia. P.M, 
was also a “kniteman,” or steward’s helper, and was also a Portuguee 
from Goa.. None of the Company’s ships’ surgeons who had seen this 
man were in England at the time of my inquiry, but I have, through 
the shipping Company, since received some information as to his 
illness. 

In answer to my inquiries as to the history of the case, and as to 
possible connexion of the illness with plague, the surgeon who saw this 
man on September 27 writes: “I saw P. M. alive on one occasion only, 
“on Sunday, 27th September. His temperature was 105°; he was 
cyanosed, with very rapid respirations. The man was quite conscious, 
but very exhausted, and evidently dying. On examination of the 
chest the physical signs revealed both lungs to be to a large extent 
consolidated. ‘The necessary treatment was at once resorted to. About 
half an hour later, when I next saw the man, he had just died; death 
being preceded, I was told, by somewhat violent struggling. 

“Now I believe that this man had got a swelling in one or both 
groins, a swelling of considerable size; but, unfortunately, I did not 
at the time mark the possible significance of the symptom. 

“The only history of the illness which I obtained was to the effect 
‘‘ that the man had been ill four or five days, and had been attended 
by one of the surgeons on dock duty. My attention being directed 
alsnost solely to the patient’s general condition you will see that my 


“ existed I believe to be the case.” 


In the above account mention is made of four or five days of iilness: 


prior to September 27th. Such illness, however, does not seem to have 
been severe on these preceding days. It is unlikely that P. M.,if severely 
ill for as much as four or five days, would not have been removed to 
hospital in accordance with custom. Moreover, another of the Company’s 
ships’ surgeons, who saw this man for the first and only time on Sep- 
tember 26th, writes that on that date a Portuguese “knifeman,” whom 
he believes to have been P. M., walked to the surgery of the steam-ship 
“A ” complaining only of sore-throat. ‘‘ His fauces were generally red, 
“ and he had tender but not enlarged submaxillary glands. His tem- 
“ perature was 100°.” As his illness appeared slight, the condition of 
his chest and of his groins did not come under this surgeon’s observa- 
tion. Thus it may, I think, be presumed that P. M. suffered from acute 
illness only within some 24 hours of his death. 

When on board the steam-ship ‘‘ A,” in dock, P. M. may be assumed 
to have been closely associated with his fellow “ knifeman,” A. P., in the 
course of his work. Not only so, but I now learn from inquiries which 
the Company has been good enough to make for me, that the bunks 
allotted to these two men were in juxtaposition ; both these “s knifemen,” 
together with a third reported to have remained well, being quartered in 
a cabin distinct from that occupied by the other 21 Goanese stewards 
helpers on the steasmhip “ A.” | 

In view of this history of association of P.M. with A.P., of the 
circumstance that A. P.’s attack of plague began on the day of -P.. Mis 
sudden and fatal illness, and also because such facts as were to be 
obtained as to P. Ms illness show it to have been characterised, in 


evidence as to the bubo is not conclusive, but that such a swelling 
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addition to high fever and signs of pneumonia,* by enlarged glands in 


the groin, it may be assumed with much probability that P, M. also 
suffered from bubonic plague. : 


As to the Means of Infection in these Cases.—Assuming that both 
these men died from plague, to what source of infection could their 
attack be referred ? 


It may be taken that the ordinary period of incubation of plague is 
between three and five days, while exceptionally it may be more than 
five days.f The longest period to which I have found reference is nine 
days (a case cited by Dr. Lowson on p. 7 of his report on the Hong 
Kong outbreak of 1894). 


The steamship “‘ A” arrived at the dock on September llth. P. M. 
was severely attacked on the 26th or 27th, while such illness as he 
had suffered prior to his severe attack seemed to have been of a very 
few days’ duration. A. P.had apparently been first taken ill on Septem- 
ber 27th. Thus, even allowing for a possible incubation period of nine 
days, both these men were to be regarded as having been exposed to 
their infection after the arrival of the steamship “ A” in London. 

As regards the relation of the one case with the other, it could readily be 
understood that P. M. and A. P., when in London, may both have been 
attacked after coming into relation with some one and the same infected 
person or infected article, or that P. M., having contracted plague after 
some exposure to infection, had then transmitted the disease to A. P., 
with whom he was closely associated. The original source of infection, 
whether of one or of both men, had still to be inquired into. 


Looking first for persons from whom these men might have contracted 
plague, the question arose whether, when at the dock, any other members 
of the steamship “A” crew had suffered from illness suspicious of 
plague—either in its severe or its benign form—antecedently to P. M. 
and A. P.’s attacks. But although I made careful inquiries on this 
point I could hear of no such illness. There remained the possibility 
that A. P. or P. M. had, within the docks, associated with some person 
or persons not belonging to the steamship “ A,” who were suffering 
from plague, or that they had met with sufferers from plague outside 
the docks altogether. 





* Tn connexion with the diagnosis of pneumonia in this case, I may quote from 
Dr. Lowson’s account of the affections of the respiratory system commonly observed 
in plague at Hong Kong, in 1894 :—“ Dyspnea was of an anxious and distressing 
‘« character, coming on early in the disease, with rapidity of respiration; the ale 
“nasi, however, were soon at work, and the respiration became more rapid 
“ still. The dyspnea was more of a pneumonic than of an asphyxiative type.” - 

In view of statements that men of native crews on coming to London not un- 
frequently die suddenly of acute pneumonia, [ inquired as to past records of fatal 
pneumonia occurring at the dock among Goanese employed by the Company. 
Almost all the “knifemen ” or stewards’ helpers whieh this Company employs are, 
I am told, Portuguese from Goa, and thus the number of these men arriving in 
London in the course of the year must be considerable. The book to which I have 
referred recorded, from January 1892 to September 1896, a total of 47 members of 
crews, either as having been sent to hospital on account of pneumonia or as having 
died from pneumonia on board. Of these 47 cases 16 had been fatal. But none of 
oe 47 were Goanese, or had Portuguese names, or were returned as stewards 

elpers. 

t An ordinary incubation period of three to five days is given by the Commission 
of the French Academy of Medicine, which reported on plague in 1844. ‘The same 
period is given by Hirsch for the “ Astrachan” outbreak in 1879, and by other 
authorities. Lowson gives the period in the Hong Kong outbreak as “ generally 
from three to six days.” ; 
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At the dock itself I inquired as to suspicious illness or death among 
crews of other ships, and among the many labourers and other persons 


employed there, With the exception of the case of a seedie-boy on the } 


steamship “B,” M. M., who died in the Branch Seamen’s Hospital on 
September 19th, I learnt of no such antecedent case of suspicious illness 
or death at the dock. This seedie-boy from the steamship “B” was 
the fireman referred to by Dr. Collingridge (p. 1). I have given what 
information T could obtain as to his case in an addendum to this report. 
Such few clinical facts as were to be had will be seen to be sufficient to 
warrant a suspicion that M. M. had suffered from plague. But beyond 
the incomplete clinical evidence obtainable I could obtain no facts which 
tended to confirm this suspicion Thus no other eases of suspicious 
illness had occurred in the seedie-boy’s quarters on the steamship 
“B” while this vessel was at the Dock from September 7th to 
September 25th; and the medical history of passengers and crew during 
the vessel’s voyage from Calcutta to London—-she had not called at 
Bombay — recorded no suspicious illness or death. Similarly, no 
Suspicious illness has been reported to have occurred on the subsequent 
outward voyage of this same vessel. 

The Company’s officials kindly got out for me a list of transfers of 
native crews from one vessel to another at the dock in September. 
None of the crew of the steamship “B” when in the dock had, I 
found, been transferrred to another vessel, and there was thus no ground 
for suspecting the importation to the steamship “A” of any plague- 
infected person from the steamship “B.” And for any close associa- 
tion to take place between a Mohammedan seedie-boy belonging to one 
vessel and a Portuguese steward’s helper belonging to another would, I 
was informed by the dock superintendent, be a very unusual circum- 
stance. . | a 

It could not be determined whether or no either of the men, P. M. or 
A. P., had gone outside the docks between September 10th and 26tH. 
‘The dock in question is the easternmost of the London chain of docks, 
and is thus farther removed than others from inhabited areas. In con- 
sequence, I am told, it is usual for native crews not to leave this dock at 
all. If they do go outside the dock gates, they are believed to restrict 
their visits to a single road and its neighbourhood. Dr. Sanders, 
Medical Officer of Health of West Ham, in which borough most of this 
road and adjacent streets are situate, showed me the return of causes of 
death in West Ham iuring each week in August and September. No 
death wliich seemed to have a character suspicious of plague was 
recorded in these returns. Dr. Sanders also at my request instituted 
inquiries for cases of suspicious illness or death occurring during these 
months at lodging-houses and other houses in his district known to be 
frequented by sailors, but without affirmative result. 

Further to westward, in the county of London, the matter was brought 
to the notice of Mr. Shirley Murphy, the county Medical Officer of 
Health, who instituted extensive inquiries of a similar sort in waterside 
districts likely to be reached by sailors. Here, again, no cases of 
suspicious illness or death were heard of. ; 

Dealing, in the next place, with means of exposure to plague infection 
other than direct association with a previous case of plague, I inquired 
as to the cargo which the steamship “A” had carried to London from 
Bombay—the only port visited by this vessel at which plague was 
known to be prevalent. This cargo had been of miscellaneous 
composition. Buta “knifeman,” I was informed, would have nothing 
whatever to do with the ship’s cargo when unloading in dock, And, 
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app. A, No. 12. under any circumstances, had some part of the cargo been the source of 
eye infection, it was highly imprcbable that stewards’ helpers should alone: 
Fiiness suspected have been attacked. No live stock had been carried on the voyage. In 


to be Bubonic 3 : a i He: 
Plague.in _—s this connexion [ inquired as to death among rats on the steamship “ A,” 
Lenton: by Dut could not learn that any dead rats had been found on the ship when. 


Dr. Buchanan. in dock. Moreover the official rat catcher of the Company had made his 
usual visit to the vessel at the dock, and had caught a number of live 
rats. 

There remained the question whether either of these men had brought. 
with him from Bombay among his personal belongings some article or 
articles infected with plague. To account for the facts, such hypo- 
thetically infected article or articles must have been taken out for the 
first time when the steamship “ A ” was in London. 

Any member of a native crew can, by the Company’s rules, carry 
personal belongings only in his own chest, kept in the cabin he occupies. 
At the dock I visited several of the Company’s vessels, and in particular 
the quarters allotted to the Goanese stewards’ helpers, and I there: 
examined a number of these chests. I found therein, in the Goanese 
“knifemen’s” quarters, a motley collection of articles of clothing— 
considerably larger in amount than that carried by native firemen or * 
lascars. Some of these articles had been given away by passengers; 
other articles, I was told, had been purchased in India before the- 
voyage. Bombay, where the men in question had joined the steamship 
“A,” is, I learnt, the one port where the native crew, being able to 
associate with their own people, like to be able to spend time and money 
on shore, and it is there that they obtain or purchase the clothing or 
other articles which they take on beard in their chests. 

I was informed that it is unusual for native crew to bring with them 
cloth garments to take into use when reaching colder climates, as warm 
outer garments are served out to them by the Company. But under- 
garments of which I saw a considerable collection in the chests of some 
of the Goanese “ knifemen,” are their own. Moreover, the “ knifemen’s ” 
chests which I saw contained sundry pieces of fancy cloth, coloured 
handkerchiefs, and similar articles, all obtained in India. Such articles, 
as well as undergarments, are likely enough to be taken by their owner 
from their place at the bottom of a chest for the first time when he has 
arrived in London. Not only would a man who was going cutside the. 
decks be likely to look for a coloured handkerchief or other ornamental 
accessory to his dress, but he would also have occasion to wear such 
articles within the dock. For it is customary, I was told, at the 
periodical parades of native crews which are held at the dock for men 
of these crews to take pains to appear as smart as possible. 

Reviewing the facts obtained, it seems that although conclusive evidence 
is wanting to show that these two men had been attacked with plague 
in consequence of exposure to some plague-infected article brought with 
them from Bombay among their personal belongings, and taken from 
their chests for the first time while the steamship “ A ” was in dock, yet 
it must be admitted that such an occurrence was likely, and that infection 
in this way would be consistent with the various facts of the case which 
I have set out. 


Subsequent History of those associated with P, M. and A. P. 


It has alreedy been noted that plague does not appear to have been 
communicated by these men to any persons in London within the docks. 
Without the docks, both in West Ham and in the county of London, 
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the inquiries to which I have already referred did not bring to light 
any case suspicious of plogue. 

The steam-ship “ A” had sailed on her return journey to Bombay at 
the time of my visit, part of her native crew having first been trans- 
ferred to a third vessel, which had also sailed, bound for Calcutta, and 
part, including the Goanese stewards’ helpers, having been retained on 
board the steam-ship “ A.” The Company has now forwarded to me 
the sick reports of passengers and crew on each of these vessels during 
the months of October and November. No case of illness suspicious 
of plague is reported from either ship. 


Preventive Measures adopted. 


Dr. Collingridge had become aware of the suspicions entertained as to 
the death of A. P, a few days before the date of departure of the steam- 
ship “A” from the dock on October 10th. By that time part of the 
native crew had already been transferred to the third vessel referred to, 
which was to sailon October 9th. Before the departure of each vessel 
Dr. Collingridge made a thorough examination of the native crew in 
each case, and took steps to secure fumigation, by means of burning 
sulphur, of all quarters occupied by them ; and the subsequent thorough 
washing and cleansing of these quarters. Chests belonging to the 
native crew were left open at the time of fumigation, in order to allow 
of such disinfection of their contents as was practicable.* 

At Dr. Collingridge’s suggestion A. P.’s body had been buried in a 
leaden coffin, with the object of preventing the access of rats or other 
animals. A. P.’s chest, and all his effects, were burnt at the dock. The 
suspicious nature of P. M.'s illness not having at that time transpired, 
similar precautions had not been taken in his case. P.M.’s effects had 
been, I found, in accordance with custom, sealed in his chest and 
returned to Bombay. 

Close watch for further cases was kept at the dock by the medical 
advisers of the Company and by Dr. Collingridge, while outside the 
dock, as has been said, cases in any way suspicious of plague were 
sought for by the Medical Officer of Health of the county of London, 
and by Dr. Sanders, of West Ham. 7 

It may be of interest to note that at the time of the occurrence of 
these cases, Quarantine Regulations were still in force in this country in 
respect of yellow fever and plague. If these cases of plague originated 
in the way which I have indicated as affording the most probable 
explanation of the facts—if, namely, the infecting agent consisted of some 
plague-infected article purchased in Bombay, kept at the bottom of a 
sailor’s chest until he had occasion to bring it out after his vessel had 
arrived in dock at London-—no system of quarantine, such as these 
regulations imposed, would have availed to prevent the importation of 
the disease into the country. 

In concluding this report, I take the opportunity of acknowledging 
the cordial assistance afforded me in the inquiry by the officials of the 
Company. I am much indebted to the ship surgeon who was detailed 
a ee 
* At the time of reporting, I learn that the Company has got out plans, and 
is commencing the erection at the dock of a shelter for crews that will accommodate 
a hundred men, and also of a small isolation block aud a steam disinfecting appa- 
ratus. These commendable arrangements will greatly facilitate future action with 
regard to cases of infectious disease which occur at the Company’s London dock. 
The Company has also, I understand, ordered disinfecting apparatus for use at 
certain of its foreign stations. 
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by the Company to assist me at the dock, and who obtained for me & 
quantity of useful information. I should also acknowledge my obligation 
to Dr. Manson and to others who furnished me with the clinical history 


of the cases, 


ADDENDUM. 


Vem 


Note as to the illness of M. M., aged 24, seedie-boy onboard the sleam-ship 
“ B” :-—The steam-ship ‘‘ B,” with a crew of 117 hands, passengers, anda, 
general cargo, left Calcutta on August 5th, 1896, and reached London on 
September 7th. She called at Colombo, Aden, Suez, Marseilles, and 
Plymouth, Her native crew had been shipped at Bombay on 2 previous 
voyage in March. It consisted of 12 Portuguese, 19 lascars, and 40 
Africans. The ship’s medical reports recorded no cases suspicious of 
plague at any time during the voyage. 

On the visit to the vessel of the Company’s surgeon on duty on 
September 19th, M. M. was found to be Seriously ill on board. The dock 
interpreter ascertained from the man that he had been ill for three or 
four days previously. Whether or no M.M. had been seen by any ship’s 
surgeon on these antecedent three or four days I was unable to determine. 

He was at once sent by the ship’s surgeon on duty to the Branch 
Seamen’s Hospital where he was attended by Dr. Rees. “He died within a 
few hours of admission. 

The case was nominally put under Mr. Mangon’s care, but owing to the 
short time the man lived, Dr. Manson did not see him. Dr. Rees has 
Kindly supplied me with the brief notes which he was able to take in 
reference to the case. 

“M. M., aged 24, coal trimmer, Steam-ship ‘B.’ Native of Bombay. 
Last voyage from Calcutta. Admitted September 19th, 1896, died same 
day. Disease: ? Pneumonia. 

September 19th.—Patient admitted practically pulseless. Temp. : 98°8. 
Resp.: 48, pneumonic in type. Ale nasi are working. Tongue furred 
and whitish sordes on teeth. 

Heart sounds pure, very weak. Lungs: There is some dullness at 
right base behind. Crepitations are to be heard at either base. Abdomen 
flaccid ; no ascites. 

There is a hardish mass to be felt in the right iliac fossa, circumscribed 
and painful on deep pressure. There is also a tense, dull, non-fluctuating 
tumour situated in Scarpa’s triangle. No impulse. It is a little red, no 
cedema. Some enlarged inguinal glands in either groin. 

There are a few scabbed sores on the right leg. ‘The man is practically 
dying in a typhoidal condition. Spleen much enlarged. Liver not 
enlarged. Blood examined, no malarial parasites. Urine drawn off by 
catheter. Traces of albumen, no blood, no sugar. sp. gr. 1020, acid. 

Bowels: Simple enema administered, an ordinary fluid stool resulted. 

Patient got very delirious towards the end, and died between four and 
five hours after admission,” 
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No. 18. 


REGULATIONS of 9th November 1896 as to CHOLERA, YELLOW 
Frver, and Pracus: Ports. 


To all Port Sanitary Authorities :— 

To all other Sanitary Authorities as herein defined ;— 

To the Queen’s Harbour Masters of Dockyard Ports ;— 

To all Officers of Customs ;— 

To all Medical Officers of Health of the Sanitary Authorities 
aforesaid ;—= 

To all Masters of Ships ;— 

To all Pilots ;— 

And to all others whom it may concern. 


Whereas we, the Local Government Board, are empowered by section 
130 of the Public Health Act, 1875, as amended by the Public Health 
Act, 1896, from time to time to make, alter, and revoke such regulations 
as to us may seem fit, with a view to the treatment of persons affected 
with cholera or any other epidemic, endemic, or infectious disease, and 
preventing the spread of cholera and such other diseases, as well on the 
seas, rivers, and waters of the United Kingdom, and on the high seas 
within three miles of the coasts thereof, as on land; and may provide 
for the enforcement and execution of such regulations ; 

And whereas by section 1 of the Public Health Act, 1896, it is 
enacted that regulations of the Local Government Board made in pur- 
suance of section 130 of the Public Health Act, 1875, or in pursuance 
of that section as extended to London by the Public Health (London) 
Act, 1891, may. provide for such regulations being enforced and executed 
by the Officers of Customs and the officers and men employed in the 
coastguard as well as by other authorities and officers, and without pre- 
judice to the generality of the powers conferred by those sections may 
provide for— 

(a) the signals to be hoisted by vessels having any case of epidemic, 

endemic, or infectious disease on board; and 

(6) the questions to be answered by masters, pilots, and other 

persons on board any vessel as to cases of such disease on 
board during the voyage or on the arrival of the vessel; and 

(c) the detention of vessels and of persons on board vessels ; and 

(d) the duties to be performed in cases of such disease by masters, 

pilots, and other persons on board vessels: Provided that the 
regulations shall be subject to the consent— 
(@) so far as they apply to the officers of Customs, of the 
Commissioners of Her Majesty’s Customs; and 


(6) so far as they apply to officers or men employed in the: 


coastguard, of the Admiralty; and 
(c) so far as they apply to signals, of the Board of Trade. 


And whereas by certain orders dated respectively the 28th day of 
August, 1890, and the 6th day of September, 1892, we made regulations 
with a view to the treatment of persons affected with cholera, and for 
preventing the spread of the disease, and it is expedient that such 
orders should be revoked, and that regulations should be made as herein- 
after mentioned, to which the Commissioners of Her Majesty’s Customs 
and the Board of Trade have respectively signified their consent so far 
as such regulations respectively apply to the Officers of Customs and to 


signals : 
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Now therefore we, the Local Government Board, do hereby revoke 
the aforesaid orders except in so. far as they may apply to any proceed- 
ings now pending, and we do by this our order, and in exercise of the 
powers conferred on us by the Public Health Act, 1875, the Public 
Health (Lordon) Act, 1891, and the Public Health Act, 1896, and 
every other power enabling us in that behalf, make the following 
regulations, and declare that they shall be enforced and executed by the 
authorities and officers herein-after mentioned :— 


Parr I. 
Art. 1.—In this order— 


The term “ship” includes vessel or boat ; 

The term “ Officer of Customs ” includes any person acting under 
the authority of the Commissioners of ILer Majesty’s Customs; 
The term “ master,” used in relation to a ship, includes the officer, 
pilot, or other person for the time being in charge or command 

of the ship ; 

The term “ cholera” includes choleraic diarrhea ; 

The term “ Sanitary Authority ” means every Port Sanitary Autho- 
rity, and every council of a county borough, and every urban or 
rural district council whose district includes or abuts on any 
part of a customs port, which part is not within the jurisdiction 
of a Port Sanitary Authority ; 

The term “ Local Authority ” means any council of a county borough 
or any urban or rural district council, and in the administrative 
county of London any Sanitary Authority as defined by the 
Public Health (London) Act, 1891 ; 

The term “ Medical Officer of Health ” includes any duly qualified 
medical practitioner appointed cr employed by a Sanitary Autho- 
rity to act in the execution of this order. 

The term “infected” means infected with cholera, yellow fever, 
or plague: Provided that every ship shall be deemed infected 
in which there is or has been during the voyage, or during the 
stay of such ship in the port of departure or ina port in the 
course of such voyage, any case of cholera, yellow fever, or 
plague. 


Par? 1, 


Art. 2.—(1.) The Officer of Customs who, on the arrival of any ship 
from foreign, shall visit the ship shall ascertain, so far as possible, 
whether such ship is infected, and if he have any reason to suspect: 
that the ship is infected or has come from any infected place shall 
require the master of the ship, or the surgeon, if the ship carries a 
surgeon, to give (in writing under his hand and in the form hereunto 
appended or in a form to the like effect) a true answer to the following 
question :— 


Question.—Has any case or suspected case of 


Cholera, 

Yellow Fever, or 

Plague ; 
occurred in the ship , of which you are ; 
during the voyage from , or during the stay 


of the ship in that port or in any other port in the course of the 
voyage ? 
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Answer.— cases or suspected cases of App, A, No, 13. 
occurred on board the during the voyage from Regulations 
[or during the stay of the ship in the port of to Cholera, 
] Yellow Fever, 
. and Plague. 


or 


No case or suspected case of cholera, yellow fever, or plague 
occurred on board the during the voyage ‘from 
, or during the stay of the ship in that port or in any 
other port in the course of the voyage. 


Signed 
Master [07 Surgeon] of the . 


(2.) The Officer of Customs who, on the arrival of any ship from 
foreign, shall visit such ship shall, if he find, or have reason to suspect, 
that the ship is infected, detain such ship, and order the master forth- 
with to moor or anchor the same in such position as such Officer of 
Customs shall direct ; and thereupon the master shall forthwith moor or 
anchor the ship accordingly. 

_ Art. 3—Whilst such ship snal! be so detained, no person (other than 
an Officer of Customs or a person acting in the execution of this order) 
shall leave the same. 

Art. 4.—The Officer of Customs detaining any ship as aforesaid shall 
forthwith give notice thereof, and of the cause of such detention, to the 
Sanitary Authority of the place where such ship is lying. 

Art. 5.—Such detention by the Officer of Customs shall cease as soon 
as the ship shall have been duly visited and examined by the Medical 
Officer of Health ; or, if the ship shall, upon such examination, be found 
to be infected, as soon as the same shall be moored or anchored in 
pursuance of Article 10. 

Provided that if the examination be not commenced en twelve 
hours after the ship shall have been moored or anchored in pursuance of 
subdivision 2 of Article 2, the ship shall, on the expiration of the said 
twelve hours, be released from detention. 


Part III. 


Art. 6.—Every Port Sanitary Authority and every other Sanitary 
Authority within whose district persons are likely to be landed from 
ships coming foreign shall, with the approval of the Chief Officer of 
Customs of the port, fix some place where any ship may be moored or 
anchored for the purpose of Article 10; and shall make provision for 
the reception of patients and persons suffering from cholera, yellow 
fever, and plague, and removed under Articles 13 and 14. The ‘piace to 
be fixed as aforesaid, where any ship may be moored or anchored for 
the purpose of Article 10, shall be some place within the eee 
or district of the Sanitary Authority, unless we otherwise consent ; 
which case the place so fixed shall, for the purposes of this Order, - 
deemed to be within such jurisdiction or district. 

Provided that, in the case of any dockyard port for which a Queen’s 
Harbour Master has been appointed, the place where any ship shall be 
moored or anchored for the purpose of Article 10 shall from time to 
time be fixed by the Port Sanitary Authority with the approval of the 
Queen’s Harbour Master, instead of with that of the chief officer of 

Justoms of the Port. 

Provided also, that where, in pursuance of the above-cited order of 
the twenty-eighth day of August one thousand eight hundred and 
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ninety, or of any order by the said order revoked, places have been 
fixed for the mooring or anchoring of ships for the purposes of the 
regulations by this order revoked, such places shall be deemed to have 
been so fixed in pursuance of and for the purposes of this order. 

Art, 7.—The Sanitary Authority, on notice being given to them by 
an Officer of Customs, under Article 4, shall forthwith cause the ship 
in regard to which such notice shall have been given to be visited and 
examined by their Medical Officer of Health for the purpose of 
ascertaining whether such ship is infected. 

Art. 8—The Medical Officer of Health, if he have reason to suspect 
that any ship coming or being within the jurisdiction or district of the 
Sanitary Authority, whether examined by the Officer of Customs or not, 
is infected, shall, or, if he have reason to suspect that the ship has 
come from an infected. place, may, visit and examine such ship for the 
purpose of ascertaining whether such ship is infected; and may make 
the like visit and examination in the case of any ship coming or being 
within the jurisdiction of the Sanitary Authority which has come from 
an infected place. The master of any such ship shall permit the same 
to be so visited and examined. 

The master of any such ship shall also, on being required so to do by 
the Medical Officer of Health, cause the ship to be brought to, and, if 
necessary, moored or anchored in some convenient place while the 
same shall be visited and examined; but due regard shall be had to the 
safety of the ship and to the convenience of navigation. 

Art. 9.—If the Medical Officer of Health, on making such examination 
as aforesaid (whether under Article 7 or under Article 8), shall be of 
opinion that the ship is infected, he shall forthwith give a certificate in 
the following form, or to the like effect, and shall deliver one copy to 
the master, and retain the other copy or transmit it to the Sanitary 
Authority. He shall also give to us information as to the arrival of the 
ship, and such other particulars as we may require. 


Certificate. 


day of sACO ee 
District [or Town] Council. 
or 
Port Sanitary Authority. 


I hereby certify that I have examined the ship of 
, bow lying in the port of [or detained at 
|, and that I find that such ship is infected with [cholera, 
or yellow fever, or plague]. 


Medical Officer of Health [or medical practitioner 
appointed or employed by the Sanitary 
Authority ]. 


Art. 10.—The master of any ship so certified to be infected shall 
thereupon moor or anchor such ship at the place fixed for that purpose 
under Article 6, and such ship shall remain there until the requirements 
of this order have been duly fulfilled. 

Art. 11—No person (other than an officer of Customs or a person 
acting in the execution of this order) shall leave any such ship until the 
examination herein-after mentioned shal! have been made. 

Art. 12.—The Medical Officer of Health shall, as soon as’ possible 
after any such ship has been certified to be infected, examine every 
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person on board the same, and in the case of amy person suffering from App, A. No. 18. 
cholera, yellow fever, or plague, or from any illness which the Medical p.oations as 
= Q 

Officer suspects may prove to be cholera, yellow fever, or plague, shall to Cholera, 


} F ya Yellow Fever, 
_ certify accordingly. and Plague, 


Art. 13.—Every person certified by the Medical Officer of Health 
to be suffering from cholera, yellow fever, or plague shall be removed, 
if his condition admit of it, to some hospital or other suitable place 
appointed for that purpose by the Sanitary Authority ; and no person 
so removed shall leave such hospital or place until the Medical Officer 
of Health shall have certified that such person is free from the said 
disease. 

If any person so certified to be suffering from cholera, yellow fever, 
or plague cannot be removed, the ship shall remain subject, for the 
purposes of this order, to the controi of the Medical Officer of 
Health; and such person shall not be removed from or leave the 
ship, except with the consent in writing of the Medical Officer of 
Health. 

Art. 14.—Any person certified by the Medical Officer of Health to 
be suffering from any illness which such officer suspects may prove to 
be cholera, yellow fever, or plague, may either be detained on board the 
ship for any period not exceeding two days, or be taken to some 
hospital or other suitable place appointed for that purpose by the 
Sanitary Authority, and detained there for a like period, in order that 
it may be ascertained whether the illness is, or is not, cholera, yellow 
fever, or plague. 

If any such person, while so detained, shall be certified by the 
Medical Officer of Health to be suffering from cholera, yellow fever, 
or plague the provisions of Article 13 shall apply. 


Art. 15.—No person on board such a ship as is mentioned in 
Article 12 who has not been certified as required by that article shall 
be permitted to land unless he satisfy the Medical Officer as to his name, 
intended place of destination, and intended address at such place. 

Such name, intended place of destination, and address shall forthwith 
be given by the Medical Officer of Health to the clerk to the Sanitary 
Authority, and such clerk shall thereupon transmit the same to the 
Local Authority of the district in which such intended place of destination 
is situate. 

Every such person who, within forty-eight hours after landing, shall 
arrive at any place of destination or address other than such place cr 
address as aforesaid, shall forthwith npon such arrival notify in writing 
his place of destination and address to the Medica: Officer of Health of 
the Sanitary Authority, or to the Local Authority, of the district in 
which such place is situate. 


Art. 16.—The Medieal Officer of Health shall, in the case of every 
ship certified to be infected, give directions, and take such steps as may 
appear to him to be necessary, for preventing the spread of infection, 
and the master of the said ship shall forthwith carry into execution such 
directions as shall be so given to him. 


Art. 17.—In the event of any death from cholera, yellow fever, or 
plague taking place on board such ship while detained under Article 10,. 
the master shall, as directed by the Sanitary Authority or the Medical 
Officer of Health, either cause the dead body to be taken out tosea, and 
committed to the deep, properly loaded to prevent its rising, or shall 
deliver it into the charge of the said Authority, who shall thereupon 
cause the same to be otherwise lawfully and properly disposed of. 
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Art. 18.—The master shall cause the clothing and bedding and other 
articles of personal use likely to retain infection which have been used 
by any person who may have suffered from cholera, yellow fever, or 
plague on board such ship, or who, having left such ship, shall have 
suffered from cholera, yellow fever, or plague during the stay of such 
ship in any port, to be disinfected or destroyed; and if the master shall 
have neglected to do so before the ship arrives in port, he shall forthwith, 
upon the direction of the Sanitary Authority or the Medical Officer of 
Health, cause the same to be disinfected or destroyed, as the case may 
require; and if the said Master neglect to comply with such direction 
within a reasonable time, the Sanitary Authority shall cause the same 
to be carried into execution. 

Art. 19—The Master shall cause the ship to be disinfected, and 
every article therein, other than those last described, which may probably 
be infected, to be disinfected or destroyed, according to the directions of 
the Medical Officer of Health. 

Art. 20.—Where a ship is not ascertained or certified to be infected, 
but has passengers on board who are in a filthy or otherwise unwhole- 
some condition, or has come from a place infected with cholera, yellow 
fever, or plague, the Medical Officer of Health may, if in his opinion it 
is desirable with a view to checking the introduction or spread of 
cholera, yellow fever, or plague, give a certificate in duplicate in the 
foliowing form, or to the like effect, and shall deliver one to the Master 
and retain the other, or transmit it to the Sanitary Authority :— 


Certificate. 
day of 189); 
District [or Town ] Council 
or 
Port Sanitary Authority. 
I hereby certify that I have examined the ship from 
, now in the port of and that such ship has passengers 


on board in a filthy or otherwise umwholesome condition [or has come 
from an infected place], and that, in my opinion, it is desirable, with a 
view to checking the introduction or spread of cholera, yellow fever, or 
plague, that the persons on beard such ship should not be allowed to 
land unless they satisfy me as to their names, places of destination, and 
addresses at such places. 


Signed 


Medical Officer of Health (or medical practitioner 
appointed or employed by the Sanitary 
Authority). 


Art. 21.—When such certificate has been given, no person on board 
the ship shall leave or be allowed to leave the same unless he satisfy the 
Medical Officer of Health as to his name, intended place of destination, 
and intended address at such place; and such name, intended place of 
destination, and address shall forthwith be given by the Medical Officer 
of Health to the clerk to the Sanitary Authority, and such clerk shall 
thereupon transmit the same to the Local Authority of the district in 
which such intended place of destination is situate. Every such person 
who, within 48 hours after~landing, shall arrive at any place of 
destination or address other than such place or address as aforesaid 
shall forthwith upon such arrival notify in writing his place of 
destination and address to the Medical Officer of Health of the Sanitary 
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Authority or to the Local Authority of the district in which such place Avr. A. No. 13. 


1S situate. Regulations as 

Art, 22.—If the Medical Officer of Health have reason to believe that {P.Gholet 
any ship coming or being within the jurisdiction of the Sanitary and Plague. 
Authority is infected, or has come from an infected place, he may direct 
all bilge water and water ballast to be pumped cut in some suitable 
place before such ship enters any dock or basin: 

Provided that, in every case where there may be reasonable cause to 
apprehend that the ship may be endangered by the removal of the water 
ballast, the Medical Officer of Health may cause any tank or other 
receptacle containing the water ballast to be sealed, and therceforward, 
so long as the ship remains within the jurisdiction of the Sanitary 
Authority, no person shall, without the permission of the Medical Officer 
of Health, break or remove such seal, or discharge or remove from such 
tank or receptacle any part of the water ballast. 

On the Sanitary Authority providing a proper supply of water for 
drinking and cooking purposes for persons on board any such ship, the 
Medical Officer of Health may direct all casks or tanks on board the 
ship containing water for the use of such persons to be emptied and 
cleansed, and the master shall cause the said direction to be carried into 
effect. 

Art. 23.—The master of any ship, or any other person, shall answer 
truly all such questions put to hima by, and give all such information to, 
any Officer of Customs or Medical Officer of Health as may be necessary 
for any purpose of this order; and no person who is required in pur- 
suance of this order to give to the Medical Officer of Health or to notify 
to any Local Authority the name and intended place of destination and 
address of such person shall knowingly give or notify a false or fictitious 
name, place of destination or address, or refuse to give or notify as afore- 
said the true name, intended place of destination, and address of such 
person. 

Art, 24.—The Sanitary Authority may appoint one or more legally 
qualified medical practitioners to act in the execution of this order, 
either in place of or as an assistant or assistants to the Medical Officer 
of Health, and may pay such practitioner or practitioners reasonable 
remuneration for his or their services. 





Parr IV. 


Art. 25.—The master of every ship infected with cholera, yellow 
fever, or plague shall, within three miles of the coast of any part of 
England or Wales, cause to be hoisted at the masthead, or where best 
seen, a large flag of yellow and black, borne quarterly, and shall keep 
the same displayed during the whole of the time between sunrise and 
sunset, and no person (other than an Officer of Customs or a person 
acting in the execution of this Order) shall leave such ship until after 
such visit of the Officer of Customs as mentioned in Article 2, or 
until after the visit of the Medical Officer of Health in pursuance of 
Article 8. 


Part Y. 

Art. 26.—Nothing in this order shall render liable to detention, 
disinfection, or destruction any article forming part of any mail (other 
than a parcel mail), conveyed under the authority of the Postmaster- 
General, or of the postal administration of any foreign Government, o” 


B 97569. K 
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Avr. A. No. 13, shall prejudicially affect the delivery in due course of any such mail 


Desionsas.. Ouner than 4 parcel mail) to the post office in accordance with the 


to a provisions of the Post Office Acts. 
ellow Fever, 5 
and Plague, Given under the Seal of Office of the Local Government Board, 


this ninth day of November, in the year One thousand eight 
hundred and ninety-six. 
(LS Henry CHAPLIN, 
President. 
HucH Owen, 
Secretary, 





Notice.—The Public Health Act, 1896, provides by sub-section (3) 
of section 1 that if any person wilfully neglects or refuses to obey or 
carry out, or obstructs the execution of, any regulation made under 
section one hundred and thirty of the Public Health Act, 1875, or in 
pursuance of that section as extended to London by the Public Health 
(London) Act, 1891, and as amended by the Public Health Act, 1896, 
he shall be liable to a penalty not exceeding one hundred pounds, and in 
the case of a continuing offence to a further penalty not exceeding 
fifty pounds for every day during which the offence continues. 
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INO. FE: 


CHOLERA REGULATIONS. —Bedding and Clothing from France, from 
certain Ports on the Baltic end on the North Sea, and from Ports 


App. A. No. 14. 
Rescinding 
Order as to 
Redding and 
Clothing from 


on the Black Sea and Sea of Azoy, and other Ports of Turkey in certain 


Asia: Rescinding Order of 21st December 1896. 


To all Port Sanitary Authorities ;— 

‘To all Urban and Rural District Councils ;— 

To all Medical Officers of Health of the District Councils 
aforesaid ;— 

To all Officers of Custems ;— 

To all Masters of Ships ;— 

And to all others whom it may concern. 


Whereas by an order dated the 5th day of August 1893 we, the Local 
Government Board, directed that from and ¢ after the 9th da ay of August 
1§93, and until we should by order otherwise direct, no dirty bedding or 
disused or filthy clothing, whether belonging to emigrants or otherwise, 
from France or from any ‘foreign port in Europe north of Dunkirk other 
than ports of Sweden, Norway, and Denmark, or from any port on the 
Black Sea or Sea of Azov, whether in Russia, Roumania, Bulgaria, or 
‘Turkey, or from any other port of Turkey in Asia, should be delivered 
overside, except for the pnrpose of disinfection or destruction, nor landed 
in any port or place in England or Wales, except for the purpose of 
disinfection or destruction, and by the said order we made certain 
provisions with regard to such disinfection or destruction and other 
matters ; 

And whereas for the purpose of removing doubts as to the interpretation 
of certain terms used in the said order, we issued a further order, dated 
the 13th day of September 1893 ; 

And whereas it is expedient that the above-cited orders should be 
rescinded ; : 

Now therefore, in pursuance of the powers given to us by the statutes 
in that behalf, we hereby rescind the said order dated the fifth day of 
August one thousand eight hundred and ninety-three, except in so far as 
it revokes certain regulations previousiy made by us, and the said order 
dated the thirteenth day of September one thousand eight hundred and 
ninety-three. 

Given under the seal of office of the Local Government Board, 
this twenty-first day of December, in the year one thousand 
eight hundred and ninety-six. 

(L$) Henry CHAPLIN, 
President. 


S. B. Provis, 
Assistant Secretary. 
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Nios 5: 


MEMORANDUM, prepared in the Mypicat DepArTMENT, o2 the Crroum~- 
stances under which the Crosine of Pusiic ELemEentTAaRy 
ScHoots or the Exciusion therefrom of particular CHILDREN may 
be required in order to prevent the Spreap of DisEAse. 


1. It is attempted in these notes to bring together the information in 
the possession of the Local Government Board, derived from the reports 
of the Board’s own Medical Inspectors and of local Medical Officers of 
Health, respecting school-closure and exclusion from school as pre- 
cautions against infection, with a view to indicate the best means of 
preventing the spread of disease by school children among their fellows, 
while avciding any unnecessary interruption of the work of education. 


2. In the Code of Regulations approved by the Lords of the Com- 
mittee of Council on Education, the following Article (Art. 88): 
prescribes, as one of the general conditions required to be fulfilled by a 
Public Elementary School in order to obtain an annual Parliamentary 
grant, that— 

“The managers must at once comply with any notice of the sanitary 
authority of the district in which the school is situated, or any two 
members thereof, acting on the advice of the Medical Officer of Health, 
requiring them for a specified time, with a view to preventing the 
spread of disease, or any danger to health likely to arise from the 
condition of the school, either to close the school, or to exclude any 
scholars from attendance, but after complying they may appeal to the 
Department if they consider the notice to be unreasonable.” 


Article 83 (a) prescribes that ‘“ifa school has been closed during 
** the year under medical authority, or for any unavoidable cause, a 
‘* corresponding reduction is made from the number of meetings” 
(400 a year) required. 

Article 101* provides that where the Education Department ‘‘ are 
satisfied that by reason of a notice of the Sanitary Authority under 
Art. 85, or any provision of an Act of Parliament, requiring the 
exclusion of certain children, or by reason of the exclusion under: 
medical advice of children from infected houses, the average 
attendance has been seriously diminished, and that consequently 
a loss of annual grant would, but fcr this Article, be incurred, the. 
Department have power to make a special grant not exceeding 
‘the amount of such loss in addition to the ordinary grant.’’ | 


3. The diseases for the prevention of which school closure, or the 
exclusion of particular children, will be required are principally those 
which spread by infection directiy from person to person, such as 
diphtheria, scarlet fever, measles, whooping-cough, epidemic influenza, 
small-pox, and rétheln. More rarely, the same questions arise in con- 
nexion with entevic fever and diarrhoeal diseases, which spread not so 
much by direct infection from person to person as indirectly through 
the agency of local conditions, such as infected school privies. 


4. It will be seen that Article 88, quoted above, confers upon sanitary 
authorities an alternative power with respect to public elementary 
schools. | 

(4.) To cause particular scholars to be for a specified time excluded 
from attendance, or 

(.) To require the school to be closed for a specified time. 

5.—A. First, as to exclusion from school of particular scholars.— 
Here it will be convenient to consider the circumstances under which 
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‘the requirements of the public health will be satisfied by the less severe 
measure of the exclusion from school of particular children. 

(a.) Tt may be laid down as a universal principle that all children 
suffering from any dangerous infectious disorder (7.e., of a nature 
dangerous to some of the persons attacked by it, however mild in other 
cases) should be excluded from school until there is reason to believe 
‘that they have ceased to be in an infectious condition (see section 126 
of the Public Health Act, 1875). 

(4.) Furthermore, as it is rarely possible to provide effectual separa- 
tion of the sick from the healthy within the homes of children of the 
class attending public elementary schools, it must commonly be necessary 
that all children of an infected household should be excluded from 
school ; first, because otherwise such children might attend school while 
suffering from the disease in a latent form, or at an unrecognised stage, 
and, secondly, because it is known that infection may attach itself to, 
and be conveyed by, the clothes of a person living in an infected atmos- 
phere, even though the person himself remain unaffected. ‘The same 
considerations will sometimes make it desirable to prohibit the attendance 
at school of all children from a particular street or hamlet, 

In the case of infectious diseases involving little or no danger 
to life, such as mumps or skin diseases, school interests may be 
more particularly considered. In such case, however, it will 
usually be well for the Medical Officer of Health to advise the 
managers to prohibit the attendance of every child while in an 
infectious state. | 


6.—B. Secondly, as to the closing of schools.—This, by more 
seriously interfering with the educational work of a district, is a much 
more grave step for a sanitary authority to take than to direct the 
exclusion of particular scholars. It isa measure that seldom ought to 
be enforced, except under circumstances involving imminent risk of an 
epidemic, nor even then as a matter of routine nor unless there be a 
clear prospect of preventing the propagation of disease, such as could 
not be looked for from less comprehensive action, 

The mere fact that in an epidemic many of tbe sufferers are 
school children does not necessarily show that the disease was 
caught at school; but the school may with probability be regarded 
as spreading infection if in a large majority of households attacked 
the first case be a child attending school; and with still greater 
probability if a number of children living at a distance from one 
another, and with no circumstances in common, except that they 
attend the same school, should he simultaneously attacked, and if 
it can be ascertained that a child or teacher in an infectious state 
has actually been attending the school. 


7. By Article 18 (6) of the Beard’s Order of 23rd March, 1891, the 
Medical Officer of Health on the occasion of an outbreak of dangerous 
infectious disease is to advise the persons competent to act as to the 
measures to be taken to prevent the extension of the disease. If, 
therefore, he finds that the children of infected households are attending 
schcol, he should send notice of the fact to the schoolmaster, and give 
such advice as appears to him to be necessary with regard to the 
exclusion of the children from school, and as to the time for which such 
exclusion should continue. 

Where the number of children to be excluded is small, and the 
schoolmaster acts on the advice of the Medical Officer of Health, it may 
not be necessary to take formal action under Article 88 of the Code; 
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but where the number of children whom it is desirable to exclude frony 
school is such as is likely seriously to diminish the average attendance,. 
or where the advice of the Medical Officer of Health is not followed, 
and there is danger of the disease spreading by means of the school,. 
notice for the exclusion of the children in question should be made in 
accordance with the requirements of Article 88. 

The attention of school attendance officers and of schoolmasters. 
should also be drawn to the following considerations. Frequently 
they themselves will obtain the earliest information of the oecur- 
rence of infectious disease among scholars, and it is most desirable 
that such officer or master should without delay communicate the. 
facts to the Medical Officer of Health. Absence of any child from 
school on the plea that it is suffering under one of ihe before- 
mentioned diseases, and absence of several children of one family 
from school at the same time, no matter what name be given to the 
complaint that keeps them at home, should be reported to the: 
health officer. In practice it has been found that this notification 
of absentees has materially aided the local health officer in taking 
measures for the suppression of infectious disease, to the advantage 
alike of the district and of the school, Furthermore, schoolmasters 
may properly be asked to take note, especially when an epidemic 
threatens or is present, of symptoms occurring in any of their 
scholars that may indicate the commencement of disease, febrile in 
nature. Besides heat of skin, such symptoms are shivering, head- 
ache, and languor, especially if commencing suddenly, vomiting, 
rashes on the skin, and sore throat. When scarlet fever or 
diphtheria is about, every trace of sore throat should be looked 
upon as suspicious. In any case where such symptoms are 
observed, the safest course will be to exclude the child from school 
until assurance can be had that it may attend school without harm 
to itself or danger to other scholars. 


8. As regards duration of exclusion from school of particular children, 
the time to be specified will vary in different diseases and different 
cases, and in this matter the sanitary authority will doubtless be guided 
by the advice of their Medical Officer of Health. 

Medical officers of health, having to specify a time during which 
any scholars are to be excluded from attendance at any school, 
should have regard as far as practicable to the circumstances of the 
particular scholars suffering trom infectious disease or living in in- 
fected households. Not only the nature of the infection and the 

length of illness, but the environments of the individual as affecting 
the retention of infection will deserve consideration. 'The period. 
of exclusion, for example, will need to be different according to the: 
conditions of a patients’ lodgment, according to the sufficiency of 
the separation that can be effected between a patient and excluded 
scholars, and according to the opportunities of effectual disinfection 
that can be afforded tothe household. Thus a hard and fast rule, 
such as has been laid down in some districts where searlatina has 
been present, that no child shall go to school from an infected house 
for three months after the disease has begun in that house, is not to 
be commended. It is indeed possible that under the circumstances 
of a particular household, 2 child convalescent from scarlatina or 
living in the same house with convalescents should not in the 
interests of other children be permitted to return to school untik 
afier so long a period as this; but the game ought not to be 
assumed of all households in the district that may be invaded by . 


151 - 


scarlatina, ‘The better plan would be for the sanitary authority to 
secure, during a shorter period, the exclusion of individual sick 
persons and their housemates from school; and when that period is 
about to expire to cause fresh inquiry to be made as to the ex- 
pediency of further exclusion, and, if found requisite in particular 
eases, to cause fresh notice to be given to the school managers. 


9. In deciding whether an outbreak of infectious disease among 
children of school age may be best combated by closing the school, or 
whether it will suffice to exclude the children of infected households, 
the two most important points to be considered are :— 

(a.) ‘The completeness and promptness of the information received by 
the officers of the sanitary authority respecting the occurrence of 
infectious cases. 

(6.) The opportunities which exist for intercourse between the 
children of different househelds elsewhere than at school. 


10. (a.) The more prompt and full the knowledge of cases of 
infectious disease that the sanitary authority are able to obtain, the 
better will be the prospect of checking such disease by keeping away 
frem school the children of infected households, and the less will be the 
necessity for closing schools.* If the cases be few in number, and 
their origin known, the exclusion from school of the children of infected 
households will probably suffice, but this measure will fail where there 
are many undiscovered or unrecognised cases, or where the known 
centres of infection are very numerous. 

Commonly, the failure of carefully considered measures of exclusion 
to stay the spread of au epidemic which shows a special incidence upon 
school children, may be regarded as pointing to the continued attendance 
at school of children with the prevalent disease in a mild or unrecognised 
form, and a strong case will appear for the closing of schools. 

If by reason of the absence or exclusion of a large number of children, 
the attendance at a school be greatly reduced, it may be found better to 
close it altogether, This is especially apt to cccur in the case of 
epidemics of measles, a disease which is very infectious in the early 
stages, before the characteristic rash has appeared, and while the 
symptoms resemble those of a common cold. 


11. (0.) The second material consideration, in deciding as to the 
desirability of closing schools during the prevalence of inf€ctious 
disease, is the amount of opportunity for intercommunication between 
the members of different households elsewhere than at school. In 
sparsely populated rural districts, where the children of different house- 
holds, or of separate hamlets, rarely meet except at, or on their way to, 
the village school, the closing of the school is hkely to be effectual in 
checking the spread of disease. It is less likely to be useful in a town 
or compact village (particularly where houses are sub-let and yards are 
in common), where the children of different households when not at 
school, spend their time in playing together, and often run in and out of 
each other’s houses. But it must be remembered that children when at 
play out of doors are brought into much less close association with each 
other than when in school. 

In rural districts, where epidemic diseases are less frequently pre- 
valent, school closing may be required as an exceptional measure to 
meet an exceptional state of things. As regards more populous places, 


* Information obtainable under the Infectious Disease (Notification) Act, 1889, 
will he especially useful in this direction. 
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App, A. No.1. it must not be forgotten that if schools were to be closed whenever an 


School LOIN infectious disease was prevalent, there are many places where schools 
to Prevention Would hardly ever be open. 


ee enous It will sometimes be necessary to close a school for a day or two 

to allow of the rectification of sanitary defects of a nature to extend 
for purposes of disease, or in order that the school may be disinfected or purified. 
Disinfection, &c., Z 


It has happened that infectious sickness in the master’s family has 
forbidden the attendance of scholars. These more temporary and 
occasional closures of schools are contemplated in the Edueation 
Code, and are to be regarded as having a real importance of’ their 
own. 


where many 12, In places where there are several public elementary schools, if an 
Schools exist. outbreak of infectious disease be confined to the scholars of one particular 
school, it may be sufficient to close that school only. But where different 
schools have all appeared to aid in the spread of disease (though perhaps 
to an unequal extent) the sanitary authority may consider it advisable 
that all should be closed lest children in an infectious state who pre- 
viously attended the schools that are closed, should be sent to others 
that might remain open. : 
Sunday and It must be remembered that sanitary authorities have no power 
cols. in respect of Sunday Schools, or other private schouls: except in so 
far as these may contravene section 91 (5), section 126, or other 
provision of the Public Health Act, 1875 ; but it will often be 
expedient to invite the co-operation of managers of such schools in 
efforts for securing the public health. Experience shows that they 
are usually ready to defer to the representations of the authority 
responsible for the public health ef the district. 
Duty of Medical 13. Reports to sanitary authorities, advising the closure of a school 


a or schools in any district, are to be treated as “special ” reports within 


Gzounds for the meaning of the General Order of the Local Government Board of 
pe be March 23rd, 1891, and copies of them are required by Art. 18 (15) 
and (16) of that Order to be sent to the Board, and to the County 
Counci]. These reports should state the grounds upon which the 


Medical Officer of Health advocates the closure of the school or schools 
in preference to the exclusion of particular scholars. 


Notices requiring 14, All notices of the sanitary authority for the closing of Public 
eo” Hlemeyfary Schools should be addressed in writing to the Managers, 
and should state the grounds on which the closing is deemed necessary. 
All such notices shall specify a definite time during which the 
school is to remain closed; this should be as short a period as can 
be regarded as sufficing on sanitary grounds, since a second notice 
may be given before the expiration of the first, if it should be 
found necessary to postpone the re-opening of a school. The 
Managers of schools, after complying with the requirements of the 
sanitary authority, have the right of appeal to the Education 
Department, if they consider any notice to be unreasonable. 


July 1897. RICHD. THORNE THORNE. 
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Nos. 16 and 16 (a). 


ComMPILATION of Returns of Norrriep Cases of CERTAIN INFECTIOUS 
Diseases, and ReGistERED DEATHS therefrom. 


1596. 


It should be noted, with reference to these returns, that some of the 
districts to which they apply administer compulsory notification under 
local Acts; and that not only are some of the diseases named in the 
Infectious Disease (Notification) Act of 1889 not notifiable under some 
of the local Acts, but that under certain of these Acts no payment is 
made for the notification of multiple attacks of the same disease occurring 
in the same house within a specified date of the first attack notified. 

The Urban Districts finding place in these returns in which 
compulsory notification has been adopted under local Acts are— 


Accrington. Norwich. 
Ashton-under-Lyne. Nottingham. 
Birkenhead. Oldham. 
Blackburn. Preston. 
Bolton. Reading. 
Burnley. Rotherham. 
Bury. Stockton-on-Tees. 
Croydon. Sunderland. 
_ Darwen. Swansea. 
Derby. . Wakefield. 
Halifax. Warrington. 
Hartlepool. West Ham. 
Huddersfield. Wigan. 
Leicester. Willesden. 
Manchester. York, 


Newcastle-on-Tyne. 


APP. A. No. LG: 


Compilation of 
Returns of 
Notified Infece 
tious Diseases. 
and registered 
Deaths there 
from. 
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App. A. No, 16. IN‘: 6. 

Compilation of - 'TaBLE showing Quarter by Quarter, during the Year 1896, for each of 
Notified Infecs REGISTERED Deatus from the under-mentioned DisEAsus, together 
eee Sanrrary DisTricrs in question. | 

oe wa [The Cases are a Summary of the Weekly Returns of Notifiable Diseases received 


Quarterly Returns of 








SMALL-Pox. | 

























































































: fee SOME 2 Ts Oe ee © Lies 
| : Urban Sanitary Bc oe ae 5 me 5 ae 
B. - lation | Quarter, | Quarter. | Quarter. | Quarter. | for 1896. 
& a Districts. (1891). 
A Soe oe ee ae ee ee oe 
Oo}A Oo1R O}A iS) A © fj 
-— | London - - - | ADB TIS | Oa Boe TT tere) ook | ed. Boe eee 9 
‘ (Administrativz Co.) | 
5 (| Croydon - 2 “ | 102,695 | Na iach Pagal irae ear ib ecia iss. So e  S 
2 | Dover - - afNK "589,000, | N= LSE Seah Seen ARES Ne een ee ce ee 
an) 2 Hastbourne “ : 34,969} —jy-—-| —{|—} —);—| —4f-1 - we 
= ' Bournemouth - = STietich | ae | 1{/—); — | —}| — |— 5 ele 
#®|| Southampton - 65,325 4) — 5/ 1l/--—- | —-| — |— 9 1 
- \| Reading - . : 60,054 eal eka ecg eer ae | By sees th Pe 
iE (| Willesden - 2 “ 61,265 2};—; —|—-| — | —| — |— 2) ==} 
ro | Hornsey - - 4 44,205 | 61—| dj —]-1)—j.—)— i ae 
= || Tottenham = : PBS | me | Sob | cbt IN oa alee | 
a) Oxford - «}ndib742 | O83) 324.09 | — le Sa eee 
3 Northampton = : 61,012} —)/ =) —s— |] = | So eo eh, 
i {| Cambridge 7 - | 86,988 rn ae a re en Dee ne hoe 
ei 
gc) Leyton - =, . 63,056 | —|—~—| —}]—{| ~}|—] — fl] — | — 
8 || Walthamstow - = AG 346 | = eel lh ae | oe eee ee ae: 
ES 4 West Ham s -| £04,908} 44} 8| 1] 1/ —|—7} —- FJ—{ 50] 4 
. | | Colchester » : 34,559 | —{—] —};—]} —}—|; — |—]}] — x 
S a Norwich - ~ : 100,970 | — } =} os] a Os ee yee nae 
_ {| Exeter - . . $7,404) 3] oD p27) 1) — | dese) 80 Nae 
= || Plymouth - : ls SUAS Vie see tye SN lee nak Ieee ne 
S24 Devonport - - : 54,803 | — | — 2;/—;/ —|—/| — |=— pb 
SE L Bath ; ; - | 8he4ap — | = fee pf le seh a |e 
(| Bristol = * - 221,578 | 22) a 20} 4) —j|j—}] — | — A ees 
St. George - » - 36,718 1|— LS Se ee A care 
f Gloucester - - E 59,444 | 709 |144 |1,266277 | 93! 61 — | -— {1,998 | 427 
E || Burton-on-Trent - - 46,047 5 ee en (ee ah 
|| Wolverhampton - - 82,662 2)— 1 We Ses | Sy ee te peel 
= || Walsall - 5 2 TTS eet a a pate 
a E; West Bromwich - : 59,474} -——- |—]| —};—] —{|—}] — J—]}] — AS 
E Worcester - . : 42,903 14 = Se eee hee te dil 
= Smethwick ° - SEUTO | oo) oe 5) —]| —f—] — Je 5 ee 
Birmingham . - 478,113 Q2)}/—] 12} — 2)— es: > a ese | 
Aston Manor “ = 68,689 | —|—} —; 8/ ~]| 1/ — J—/| — 4 | 
\| Coventry - ° 2 52,724; —}—| —|— 8)—| — |= 3 ay 
} og Leicester - . - 17624 I ee ce Ohta a 
| 52 Grimsby - : : BL;984i 4) a ee Men as a ee Te ae 
is Nottingham > : DVS 877) ie Ni he | ee ads 
u Derby = . - 94,146} --|--| 2/—| 2@/—| — |—| 4 — 
| 
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No. 16. APP, A. No. 16. 


81 Ursan Sanrrary Distriors, the Number of Noririep Cases and of on Oe 
with an ANNuAL Summary of these data for each of the URBAN Notified Taree 


by the Board from Medical Officers of Health. The Deaths are extracted from the and eee 
the Registrar-General. ] Deaths there- 


from. 
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SMALL-Pox—continued. 
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§ 
3 - Popu- | . 2nd : i 
i Rabin Pen tary lation lcquvantes. @inetoh eaeriey danse | ono 
e Districts. (1891). al | ta 
ind OPA |2O 1A, OA Sri enes A 
| — 
| Stockport - - BOCES bl em ceeh a te SMa ee) ee 4 be 
Macclesfield - ol, Le anise! © alos haa ee ee 
| Birkenhead - = §0,057 |. == (ue | Tact hg aie oe ieee La ale 
|| Liverpool se eG aASe ioe eet tem [en le ee ae 
|| St. Helens (Lanes,) - | Ryeceen == = rie. (omemi pees | | eats Bin ee 
| Southport - : TE Mae gg Mem pe eee (amie EL ties 
Wigan - . Soe) BS013uieS2 4 “BS Se Pe | | ecole aba 3 
S | Warrington «+ - 52,748 | —|—| —|— 1 ak ee eee eee Heth 
|| Bolton =)! ~« ST ats OR at as See hae a ee te 
i Bury (Lanes.) - : B72120) SS i ee Le eee 5 
|| Salford - - ple LOBOS BD | peeaty Fea a | Pe ae a) cee ba 
iS | Manchester - =e 7500,060: (a= tr gh a ee ee y Wl aceon 
- 
Tes Ashton-under-Lyne - AO ACO 2 open age ee Oo teem ee Salle 
| = || Olduam - : Sie Lok 46a ak Se eee eb 1 |— 27 | — 
is | Accrington - ° 38,608) =p a i ee ee pS. | eae 
| | Burnley - - - S701 | Sane Dd lee ee ee 
Blackburn - - OOOO iaceae Vecaeee ee a a 
Darwen - - : Sr Ce Mig Giles eae emesg, | ree ORE Pte Saye 
Presion - - : LORS7S 4) o>) de Phe a ae ae ee 
M| Barrow-in-Furness -) 51712| —|—) —~-/—| —})—| — /— —|— 
| f | Huddersfield - - 95,420 i | alae aa a > eee Tete 
| Halifax - - = 89,882 | — =| ~-}|—} —|—}]— je aS) 
| Bradford - - | 216,361 LE a a ee Les 
S|| Leeds - - ae! SSO7D0G8 9 hee a Toe bs he eee A a 
|| Wakefield-  - = | #BSae | Se) ee aT eel ere 
e Barnsley ° - Syke. LOL ese YO = eee eee Lh 
iy Sheffield : = | $824,048 — 9 end oe Te = ee 
b4 || Rotherham + : AZOCNN 28) 2 — | Se — | adh opined 4) — 
PUN Vows’ 92 . - 67.0044. =) = re ei) eae 
| | Hull - : a} Seooeaay) "Dal Mey 6 Secs | he otumi aaa aig al t 
. Middlesbrough - ~ F552 = Pe | eee Pe ee ee SEU 
(| Darlington - Se Smet oe |) 2 toe ee — ited Aas ad Bes 
d || Stockton-on-Tees - 49,705; —|—| —|—|—l|o-b-—}—| -!1— | 
g West Hartlepool - ADM), 25) =3 ype ee a orn es een Pe, he, " 
%j| Sunderland - ep EAR GAG We | SY al eed eg eh et 
A1| South Shields - - 78,391 | 15|;—-} —|—| —|— Wels Ges 
4 Newecastle-on-Tyne_ - 286,300 | — | = fo — | = | — | |] ee -—|— 
| Tynemouth - - 46,588 i == My | -— sities Gee 
Carlisle - ° . SOG.) SS 1 | = | 2 a 1/— 
a Newport (Mon.) - 54,707 | 12; 8/ —|!—]—{—}] ~—- [— 12, "8 
2| Cardiff - : Sst 128 O15 5) B8e| Se oe Oe de i ei) =, , AS lee 
F | | Merthyr Tydfil - - 58,080 | 11} 1/ —}/—/]| —|—] — |}—] i 1 
| “a L! Swansea - ~ 90,349 | 84) 2} 28/—} —|—|] —- | — 62 | 2 








| Totals, 81 Districts - | 12,369,163) 1,091) 166 ny ss | 8 


29 | — 2718 | 466 
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‘Compilation of 












































SCARLET FEVER. 






































: 
Notified Infec- ae Popu- Ist ond srd 4th Total 
tious Diseases, & is Ur'bom pamibery lation | Quarter. | Quarter. | Quarter. | Quarter for 1896 
os age hall EE BE SS ae ee (ee ee 
om, ee god) eal ee el | See lee 

S) R | o Als A| Oo A| Oo = 

+i | London- _ - | 4,282,118 |4,778 | 264 | 4,889 | 197 |8,162 | 218 | 7,847 | 263 [25,676 942 

(Admin. Co.) 

= (, Croydon - 102,695 63 = 58 1 73 1 98 3 | 292 5 
2!) Dover - Ss): 85800 |, 7) Sa ae =| Leet fb 79 i = 
= | Eastbourne -| 34969/ 28| —| 18/ —| 13] —| 20| 1| 4 1 
zr Bournemouth - 37,781 13]; — 5 |= oe) == 54 1 89 ct 
5 | Southampton - 65,325 142 3 179 4 275 2 314 16 910 25 
BS |) Reading - 60,054 62 4 29 ut a 22 == 135 5 

= 
i Willesden -] 61,965| 116] 6| 72| 8] 122| 1) a1] 6} 481] 16 
|| Hornsey - 44,205 377) = 1 S186 os | 208 4 | 152 2| 534 9 
= Tottenham - 71,343 104 4 123 2 213 2 272, § 712 16 
3 || Oxford - Shp CAB TAO OB lo oii a tT el BR eel og ee 
#|| Northampton - 61,012 64 1 38 2| 140 4} 142 3 | 384 10 
+ (| Cambridge , 36,983 15 1 28 | 21 1 24 2 88 5 
[oe | 

3 (| Leyton - : 63,056 | 135| 2/ 116); 2] 189) 2) Ist} —| 571 6 
A Walthamstow -| 46346] 51/ 1] 58| —| 90] 2] 113] 8} 812] 6 
g West Ham -| 204,903] 466] 13] 360| 9] 447] 18] 956] 15 /1,629| 55 
a Colchester -| 34559| 37] 1] 83/ —| 25]/ —| 45] 1] 140] 2 

- | Norwich - | 100,970 43 | (1 381| 1) 108| —| 289 2| 421 4 | 
r 3 i Exeter - - 37,404 PAY ll ae BUT al fe ee 126 — QU 5 63 — 
5 8 | | Plymouth - 84,248 2a. ine 32 2 sh — 30 tas 3 
2%} Devonport?’ =) 648084) 6hi— Lao) |eist~ 1) 9 | se ae 2 
>E (| Bath - -| bue44} 36 i—] a6 ke P)Sea4a) 1] 981 6) agate 
(| Bristol - = 221,578 | 3868 T9346 | 184 Bos | 12 | <e5s | ao 1,370 59 

| St.George -| 286,718] 95/ 4/ ss} —| 87} 1] a6! —}| ge! 5 

| | Gloucester 39,444 6G egg EW cl ie 21 1 30 1 75 2 
& || Burton-on-Trent] 46,017; 87/ 2/ 40] 3] 53] ai] 99] 11) 20] wy 
= || Wolverhampton 82,662:) 72) - GY 64 ty 00) Fo) Was i ecie coy 
=H Walsall - : 71,789 34 == 61 5 179 4 245 12 519 val 
a West Bromwich 59,474 | 121) 17 €5 5 66 3 bp 6 | 323 81 
o Worecster é 42,908 3l — 25.) — 92 2 149 2 295 4 
> Smethwick = 36,176 Ae — 60 2 94 4 Tis | —") A270 6 
Birmingham -| 478,113 | 815 | 36] 759] 46) 996] 24! 902| 4213402] 148 

Aston Manor - 68,6389 | 124 5 | 144 2°] = 158 1; 192 6! 613 14 

| Coventry - 52,724 46 1 45 Z| 338 2 93 5| 317 10 

r= ie C Leicester -| 174,624 | 191 3] 288 7] 670) 16} 953] 24 | 2,102 50 
s z Grimsby » - 51,9384 86 3 32 2 14 1 13 1 | 145 ef 
3 Nottingham -| 213,877 | 248 7 | 168 9] 151 71 159} 31] 726 26 
iste Derby - - 94,146 | 104) 2.) 925) A) 8a) 6 1 aro ages 
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rr A SS 


Distriets. 


In__ Registration 
Divisions. 


Stockport. - 
' Macclesfield 
| Birkenhead 
Liverpool - 


> 


| Southport - 
| Wigan - 
Warrington 
Bolton - 
| Bury (Lances.) 
Salford - 
Manchester 








Oldham - 

Accrington - 
Burnley - 
Blackburn - 
Darwen - 
Preston - 


VIII. North-Western. 


eA SE i ee 





na 


Huddersfield 
Halifax - 
| Bradford - 
Leeds > 
Wakefield - 
Barnsley - 
Sheffield - 
Rotherham 

York - 
L Hull - . 


=n 





IX. Yorkshire. 


Darlington - 


a 








Sunderland 
South Shields 


aN 


X. Northern. 


Tynemouth 
Carlisle - 


lm 


| 
iL 


Cardiff - 


XI. Welsh. 


Swansea - 


Totals, 81 Districts |12,369,163 


Urban Sanitary 


St. Helens(Lancs. 


Middlesbrough 


Merthyr Tydfil 


Ashton-under-Lyne 


Barrow-in-Furness 


Stockton-on-Tees - 
West Hartlepool - 


Newecastle-on-Tyne 


( Newport (Mon.) - 








Popu- 
lation 
(1891). 


70,263 
50,000 
99,857 
629,443 
71,288 
41,406 
55,913 
52,743 
115,002 
57,212 
198,139 
505,368 
40,463 
131,463 
38,608 


87,016 | 
120,064 | 


34,192 
107,573 
51,712 


95,420 
89,832 
216,361 
367,505 
33,146 
85,427 
324,243 
42,061 
67,004 
200,044 
75,582 


58,069 
49,705 


42,710 
131,015 
78,391 
186,300 
46,588 
39,176 


54,707 
128,915 
58,080 
90,349 
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SCARLET FEVER—continued. 











1st 2nd 
Quarter. | Quarter. 
we ce rite 
fae 12 
3 o 3 & 
oO = 5) = 
50 3 85 hh 
5) — 6 ip 
51 2 82 it 
708 38 | 593 ol 
124 i 208 10 
58 2 | 85 3 
33 nO ale 
388 i 20 3 
249 | 11 233 | 17 
59 4 96 2 
262 20 387 81 
628 53 580 53 
70 Vf 45 6 
142 10 156 11 
39 1 81 it 
82 2 25 ds 
, 43 i) 53 1 
10; — 18 — 
22); — 18 = 
30 | — PA) || ors 
94 a 123 7 
5 — 14); — 
87 5 87 2 
167) pol 139 7 
61 5 48 4 
59 | 5] 63] 8 
SA 2 ASh, | 2b 
73 3 iy | 
38 2 Oi || — 
497 13 | 862 | 16 
808 9 816 § 
90 4, 80 6 
152 4 90 1 
58 2 a 3 
140 8 122 6 
84 3 96 4 
811 6 204 | 10 
47 6 41 6 
2s 26 idl 
90 3 67 | — 
126 2 151 4 
31 2 5s 2 
75) — 122 2 
14,931 | 706 pa 














8rd. 
Quarter. 
n 
4 | 3 
R 2 
OS la 
127 8 
10 1 
108 6 
946 | 54 
808 | 14 
199 7 
33 2 
18 a 
180 a 
oi 6 
541 | 380 
695 | 50 
71 8 
285 | 22 
35 1 
32 1 
81 2 
90 2 
24 1 
16 2 
115 8 
Ta oe 
188 | 11 
350 20 
By) 4: 
104 4: 
508 | 80 
67 1 
52 9 
183 g 
175 5 | 
54 2 
38 4 
60; 4 
1388 6 
127 4 
167 1 
38 ll 
D2 ie tae 
118 Gs 
262 | 10 
328 
143 | 1 


| 629 208 683 























4th 

Quarter. 

; | 3 

4 ~ 
| 104 2 
Ate ivicas) 
362 23 
1,378'| 104 
673 | 80 
187 6 
82 uh 
86) 4 
125 5 
117 4 
375 23 
515 41 
89 4 
205 15 
77 5 
18 — 
108 8 
26 3 
44, Z 
57 2 
124 g 
18 == 
So be ae 
557 33 
36 2 
101 6 
677 32 
61 1 
84 1 
425 25 
115 6 
41 e 
26 — 
67 v4 
208 Le 
Sit 4 
230 9 
38 dl 
56 1 
181 3 
332 12 
86 2 
213 1 





2.280 906 




















Total 
for 1896. 
oO a 
366 | 20 
28 P| 
6038 32 
3,625 227 
1313 61 
479 18 
155 7 
412 9 
787 40 
369 16 
1,565 104: 
2,418 | 197 
275 20 
788 56 
182 8 
107 4 
285 9 
144 5 
108 3 
128 4 | 
456 19 
AA, ae 
3e4 o4, | 
ea 
Mer 15 |. 
827 23 
2,039 102 | 
2538 5 
191 5k 
1,467 57 
1,414 28 
275 15 
506 9 | 
221 16 | 
608 27 | 
498 15 
912 26 
164 14 | 
162 
456 9 | 
871 28 
203 6 
558 re 
71,481 |2,918 | 














App, A. No. 16, 
Compilation of. 
Returns of 
Notified Infec- 
tious Diseases,. 
and registered 
Deaths there-= | 
from. 


App. A. No. 14. 


Compilation of 
Returns of 
Notified Infec- 
tious Diseases, 
and registered 
Deaths there- 
from. 
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In 
Divisions, 


LD 


Ili. South Midland. II. South-Eastern. 


LY. Hastern. 


TEES SS 





V. South- 
Western. 


VI. West Midland. 


Midland. 
coo 


VII. North 


eee Se 








~ 





eed 
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es 





Urban Sanitary 
Districts. 


London - - 
(Admin. Co.) 


| Croydon - - 


Dover - - 
Hastbourne - 
Bournemouth - 
Southampton - 
Reading - 4 


Willesden - 
Hornsey - 
Tottenham - 
Oxford - = 
Northampton - 
Cambridge : 


| Leyton - 
| Walthamstow - 


West Ham - 
Colchester 3 
Norwich - 


Exeter + 2 
Plymouth - 
Devonport - 
Bath ~ - 


Bristol - . 
St. George - 
Gloucester . 
Burton-on-Trent 
Wolverhampton 
Walsall - - 
West Bromwich 
Worcester - 
Smethwick - 
Birmingham - 
Aston Manor - 
Coventry - 


Leicester 
Grimsby 
Nottingham .- 
Derby - - 











Popu- 
lation 
(1891). 


4,232,118 


102,695 
33,300 
3 4,969 
37,781 
65,325 
60,054 


61,265 
44,205 
71,343 
45,742 
61,012 
36,983 


63,056 | 


46,346 
204,903 
34,559 
100,970 


37,404 
84,248 
54,803 
51,844 


221,578 
36,718 
39,444 
46,047 
82,662 
71,789 
59,474 
42,908 
38,170 

478,113 
68,639 
52,724 


174,624 
51,954 
213,877 
94,146 

















15. 


Ist 
Quarter. 
|e 
Oo A 
3,106 | 683 
Bf a" 6 
5 2 
i 
6 ere 
9 2 
eis ee 
B9\5 Sele 
25) 2 
65 8 
12 3 
8 — 
1 ——< 
48 | 6 
25.) 5 
192 | 87 
16 1 
36 | 11 
9 2 
4 5 
6 4 
14 3 
65 | 14 
16 3 
3 1 
35 8 
108 | 20 
6 2 
2 | 
16 6 
6 = 
262 | 85 
80 | 16 
2 1 
388 | 17 
39; Il 
16 4 
14 4 
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2nd 
Quarter. 
.| g 
- ie 
—e- 
2,850 | 566 
43 
3 
6 — 
Gites 
4 2 
Gale me! 
43 
35 
14 
LG) 
2) —- 
8 — 
37 7 
Sar 
217 42 
8 = 
18 5 
48 — 
3 2 
4 ik 
18 3 
66 7 
12 3 
17 2 
45} 10 
99 14 
7 2 
6 3 
59 16 
6 ——— 
278 } 74. 
38 9 
3 1 
48} 14 
23 5 
19 3 
13 i. 
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DIPHTHERIA. 
3rd 4th Total 
Quarter. ; Quarter. for 1896, 
; an eee oh Gee a 
S \~eel ot te se 
3,499 | 649 | 3,918} 85 13,873 | 9,683 
53] 9 37 7| ws 29 
9 3 14 2 31 9 
9 ae 21 5 4A 5 
3 Lae ats 2 29 6 
tay 26 3 50 8 
9) — 7 | coches 6 
6) 1 49 |. 10 | 467 30 
33 4) 23 5 96 12 
Ss 9 68 10 182 389 
7 2 13 = 4S 5 
1 1 2 it 8 2 
a —| ~st — 9; — 
Alu 9%: 66) FL 8084 Liss 
901. S|” BS] "> Ral Wage 4- aise 
221 | 39 274 69 904 | 187 
5 1 16 3 45 7 
14 24 6 92 24 
bn 2); — 16 2 
13; 3 18 3 37 13 
10 5 9 “4 29 14 
) 3 35 8 76 3 Wi 
51 7| 68 9} 250 37 
8 2 30 ui 66 15 
4 13 65 22, 128 38 
40) is 29 7 149 32 
84 9 62 | -10} 3853 53 
Oo S| 184 Gea ee ee 
10 1 9 6 27 sa 
124 15 114 14°) $t8 taph 
re 3 10 =f 31 4 
302 | 61| 267 | 53 /1,109| 270 
44) Uli) -82) 45 | ota ony 
oa 6 1 16 3) | 
26; 10); 48! 293] 160] 6& 
ic) 194 -a, ee Boe 
(iy 19 6 60 13 
hes 9° Re eC ag 








In Registration 


— 
Oi ¢ 
co 





DIPHTHERIA— continued. 












































sz — é 
Fa a ae oN a en a ee a ae a 1 aaa 
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Totals, §1 Districts |12,869,165 



































1,293) 4,771 }1,047 





—— ee | — | . 























5,508 | 1,118) 6,565 | 1,408 





‘ Urban Sanitary i ai Quarter. Gas Gidnwter: anne. lor oe. 
2 Districts. lation 
s (1891). : te Ay eas “Joe 
= w “ A a wa Car ae a 
S A o) =) oO = S = S 
(| Stockport - - 70,263 4 A 3 12 3 6 2 36 
| Macclesfield - | 36,000 gel ar le seceae ert saa ieee oes 
3irkenhead - | 99,857 7 274° 5 18} 9 Beh OE 114 
| Liverpool - -| 629,443 44 97) 30} 106) 386| 142] 47] 455 
St. Helens (Lanes.) |. 71,288 4 14 5 16 3 15 5 61 
Southport - . 41,406 1 Tar, 2 4 t 7 I 28 
| Wigan = = 55,013 1 3 1 2 1 2) — 10 
= | Warrington - 52,748 1 3 al —-|; — 2); — re 
2 Bolton - ~ | £15,002 3 Gh 4 4 7 2 30 
= Bury (Lancs.) - 57,212 6 a 3 4 7 3 27 | 
44 | Salford : -| 198,139 16 30") | 6 i 7 4B 16 ayo 157 | 
& | | Manchester - | 505,368 9 |. 38/94! 47) 14) 41! 18] 219 
4 Ashton-under-Lyne 40,463 se 5 | — 4{ — 6 “3 16" 
a Oldham - - | 131,463 aq ibe eh ee) ir) aa 63 
> || Accrington - - 38,603 i 4A} — 2); — 26 i AQ 
| Bamicy = > = |F  Baore fy) Sa ag) 2 Seg de SS * ag 
Blackburn - - 120,064 — ) 2 8 5 8 3 22 
| Darwen - - 84,192 3 —}; => ie 1}; — 5 
Preston - - | 107,573 5 10; 3 3 1 8 3 34 
l Barrow-in-Furness 51,712 3 G6 | 2 13 4, 12); — 44 
(| Huddersfield - 95,420 8 10) 7 8| 2 8| 4 43 
Halifax . - 89,832 13 7|— 4 2 13 6 38 
Bradford - -| 216,361 10 8] 8 go 2 7| 2 4d 
© || Leeds : -| 867,505 17 32| 9 20 | 12 31|/ 11| 120 
|| Wakefield - -| 33,146 1 Sar Hal 8 aq 20 
e 4+| Barnsley - 3 35,427 4 11} -9 14) 8 7 i 2 45 
|| Sheffield - -| 824,248 ta le) git a] = aes 4 | 230.) 19 1) ae 
4 | | Rotherham - -| 42,061 1 s| 9 Sst SPs 90 
| York : : 67,004 | 2 3) — 4) — 3.| .— 20 
| Hull- - - | 260,044 16 54] 12 24} 10 44) 13 158 
| Middlesbrough - 75,582 5 7h 6 8 6 a 5 32 
Darlington - . 38,060 _ Ce Aes 2 2; 2 9 
Stockton-on-Tees - 49,705 6 11 4 8 2 4 1 34 | 
|| West Hartlepool - 42,710 1 2 = =e 4| 2 8 
2 Sunderland - | 131,015 3 10 |- 2 Ue ae 6 3 25 
|| SouthShields -| 78,391 3 4| 9 Pigs | Ae Se ge 
4 || Newcastle-on-Tyne | 186,300 7} 29) 7|- 97} 56] 32] 1m! 468) 
r4 || Tynemouth -| 46,588 4 Pagid 4| 8 & hed 21 
\| Carlisle - -| 39,176 4 ee buen Sis Be 23 
4 “| Newport (Mon.) - 54,707 5 by sk i 3 23) |) cou) 46 | 
@ ki Cardiff ' i. - | 128,915 7 60 | 11 71} 15] 109! 29! 302 
- Merthyr Tydfil - 58,080 1 12 7 19} 11 Si va 72, | 
4 (| Swansea -| 90,349 fe g| 3 rh os ae ee 


21,974 | 4,866 




















App. A. No. 16. 





Compilation of 
Returns of 
Notified Infec- 
tious Diseases, 
and registered 
Deaths there- 
from. 


In Registration Divisions. 





I. 





ace 


III. South Midland. II. South-Eastern. 


IV. Eastern. 


. South- 


V 
Western. 
—- 


Vi. West Midland. 





Vil. North 
Midland. 
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Urban Sanitary 
Districts. 





London 

(Admomestvative Vownie) 
Croydon - . - 
Dover - - - - 
Eastbourne = ° - 
Bournemouth = - 
Southampton . - 
Reading - = - 
Willesden - - - 
flornsey - - : ‘ 
Tottenham - - - 
Oxford - - - 
Northampton - - 
Cambridge - - - 
Leyton : - - 
Walthamstow - - 
West Ham - : - 
Colchester - - - 
Norwich - © a 
Exeter c - - 
Plymouth - eee 
Devonport - - - 


Bath - . > ; 


Bristol = + z 
St.George - ‘ E 
Gloucester - A = 
Burton-on-Trent - : 
Wolverhampton - - 
Walsall : ° - 
West Bromwich - E 
Worcester - » r 
Smethwick - - : 
Birmingham - - . 
Aston Manor - ¢ a 
Coventry * . : 
Leicester » = = 
Grimsby “ - 3 
Nottingham - - = 
Derby . a . 





“ FEVER.” 





1st Quarter. 




















Popu- 
lation Notifications, 
(1891). Rees Wl ae 
| 2 | ¢ 
eS Mew ss 
4,232,118 1 668 21 
102,695 |- — 13 — 
33,300_| — 6 _ 
34,969 | — 2 —_— 
37,781 == aa = 
65,325.| — | 9 | — 
60,054 | — 5 —_ 
61,265 | — 14 — 
44,205 = 4 u 
71,348 | — bl _— 
45,742 = 1 —_ 
61,012 = 4 = 
56,983 | — 8 — 
63,056 | — 14 D> 
46,346 | — 63 —_ 
204,903 | — 88 _ 
34,559 | — 5 3 
100,970 = 4A — 
37,404 | — 9 wo 
$4,248 —_ 10 = 
54,803 | — 5 = 
51,844 |[~— .an 
22,578 {> — 34 1 
36,718 | — 4 ul 
39,444 | — 4 — 
46,047 | — 4 1 
82,662 | — 36 2 
eiSon 18 = 
59,474 | — 30 — 
42,908 | — 2 — 
36,170 — 3 i 
478,113 | — | 118 2 
68,6389 | — 21 — 
52,724 aS 14 4 
174,624 | — 62 — 
51,934 | — 29 4 
213,877 == 135 — 
94,146 _ 34 = 

















14 


31 





19 
63 
88 


4h 


10 


oa) 





Qu Hw or or 


38 
18 
30 


115 
21 
1S 


62 


185 
34 


Deaths. 





2 


aed 
cr 


no 


el 


or 


bo owe C8 


lor 


27 
10 





2nd Quarter. 








o nw w 








me co no et 


























Notifications. 

Sie ro 

BIS | 2 atone 
= 501; 20 521 | 84 
= 12 i See aL 
- cies | 51\e 2 
= | ex OM a 
he we 2? & 
— 19} — a ci-° AS 
wos g"l dee Sees 
= 10.) 4 1, 2 
a Sit — 3 1 
= 29) — 234 7 
— 2 a Te 
— 5 eS ee ee 
— 6| — 6; 1 
— 18 2 15 5 
— 44} 1 45) 3 
_— 32 a 33 9 
—_ 2); — 2 il 
— bi} — 5l-|> 6 
— 20| 2 22h 0S 
— = Slate 
— 13; — 13,28 
— i matey a 
=|, “B82 | > Bae oe 
= 8.) we alee 
~~ 1}-— cee 
== Se ee Seta 
_ 36 At 37 10 
— 16} — 165|" “2 
_ 10.) - 2 20| 4 
— 9 — 9 es 
4 | — ee 
— 106 il LOG jer 30) 
= 9 Al 10 2 
ms 3.) == 3) 2 
= 37] — 37 8 
_ rs | 26; 4 
—= 66; — 66 | 13 
-- 12) — 12 | 12 


} 
{ 


SS SS i a ee OS eee 
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* FEVER ’—continued. 














8rd Quarter. 


{ 
Notifications. 

















iy ree 

oP) aS) "a ~ 
:| Bol aes 8 
i) Ss) H A 
981 | 30 ate 169 
67 9 yi 7 
3) || = 38 2 
ae 2 it 
SHE 4) 82 4 
5| — 5 == 
19) — 19 8 
li| — 11 — 
32; — 32 4 
8| — 8 2 
3); — 3 1 
18/ — is 2 
30 5 35 1 
ai — 57 6 
172 3 175 26 
1) — 1 7 
67| — 67 6 
95 | — 25 6 
a ieee 7 2 
13) - 13 2 
6/ — 6 2 
21 1 22 2 
2) — Se 
7| — eu ee 
ca 18s 2 
51 Q 53 il 
Loe — 19 4 
99 | — 22 5 
12}; — 12 3 
6 4, 10 ss 
130 alt 131 25 
26) — 26 4 
18 2 20 3 
844} — 9 
5p 1— 55 5 
Gen — 66 13 
ae = 36 4 
97369 








Typhus. 


4th Quarter. 


Notifications. 














Enteric. 


1,050 


108 


166 
25 











Continued. 


oo 
os 


Total. 


1,083 


S e & © 


Deaths. 


218 


fal 
Hw 9 ot 


jo 


= 


15 


26 





bp bw pe Be OH PY 


ew ©& 





Typhus. 


for) 


Totals for 1896. 














Notifications. 

ales 
| 3,200 104 3,310 
109; 12) 122 
14 al 15 
84 = 84 
7 — G 
"9 —| 79 
21 ons 21 
53 1 54 
30 1 31 
112 1 113 
95 — 25 
20 — 20 
41 = 41 
85 12) “Oy 
191 1} - 292 
378 | 6| 884 
15 3 18 
196 =a eet 
63 2 65 
28 aa 28 
—85| —| 385 
22, SS 22 
108 | 4 |- 112 
22 2 24 
18 ss 18 
36 it 37 
137 7 | 144 
69 — 69 
85 il 86 
18 -— 18 
27 5 32 
489 6 | 495 
82 1 83 
58 7 65 
286 —- | 286 
132 A ee 
433 | — |" 483 
107 — | 107 

| ' 
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Urban Sanitary 


Districts. 


Deaths. 


608 | London. 
(Admin. Co.) 
Croydon. 
Dover. 
Eastbourne. 
Bournemouth. 
Southampton, 
Reading. 


ow oO @ 





Willesden. 
Hornsey. 
Tottenham. 
Oxford. 
Northampton. 
Cambridge. 


10 


=>) 


14 


T OF Be 


9 | Leyton. 
19 | Walthamstow. 
61 | West Ham. 

4 | Colchester. 
21 | Norwich. 


13 | Exeter. 

6 | Plymouth. 
Devonport. 
5 Bath. 


is} 


18 | Bristol. 
3} St. George. 
Gloucester. 





ee 


5 | Burton-on-Trent. 


36 | Wolverhampton. 
11 | Walsall. 
20 | West Bromwich. 
4 | Worcester. 
8 | Smethwick. 
107 | Birmingham. 
15 | Aston Manor, 
12 | Coventry. 


40 
17 
79 
21 


Leicester. 
Grimsby. 
Nottingham. 
Derby. 





Te 


me’, 
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“4 “FEVER ”—continued, 
8 
nM 
& 1st Quarter. 2nd Quarter. 
ps 7. Sank . Popula- ‘mannan teu > aes 
: Ba ad ion | Notifications. | Notifications. 
$ (1891). | 2 | : a ae 
“ED é ® . ro) 
| c=) ms) = & 3 ry =) S| 5 I 
= Cle +s Si sgte+eteaere 
(| Stockport - - > 70,263 | — 6 4 10 4 — | (a 9 3 
Macclesfield - - - 36,000 | — 2; — 2 ‘L | _ A) —— 4, 
Birkenhead - > - 99,857 | — 51 | — 51 5 ~ 24); — 24 iW 
Liverpool : - | , 629,448 | 87 | 145 | 14 | 196] 381 | 151 | 261] 38 | 450] 50 
St. Helens (Lancs.) - - 71,288 | — 231 — 23 4 —_ 19 a 20 5 
Southport : - - 41,406 | —- 8 1 9; — _ Lio 1 | 
Wigan - - - - 55,013 | 16 18 1 35 5 1 18 | = 19 2 
I Warrington : - - 52,743 | — 11} — 11 2 = 3 1 4 1 
£|| Bolton - : - -| 115,002} — 65 | — 5/15 | — 55) $5] 8 
= Bury (Lancs.) - : - 57,212 | — 7 1 8 2 = et a a) 
|| Salford - . - - | 198,189 3 57 5 65 | 17 1 Vis 2 78 | 16 
@|| Manchester — - 3 - | . 505,868-} — | 125) — | 125] 80-) -- | 180| — | 180) 81 
A Ashton-under-Lyne - - 40,463 | — 16 it 17 5 —_ 14 1 15 5 
|) Oldham - é : ~ }(ersa ees | 2 92; — Se eee Re, 
> 1| Accrington ~~ - : : 38,603 | — 12) = YP .a4 eS | — 15| 2 
Burnley - - - - 87,016 | — PAN 24 4 | F e 24 3 
Blackburn : . -{ 120,064} — 28 | — 98| 9 | — 29 | — 29| 10 
Darwen - - - - 34,192 | — 16; — 16 3 )— 10; 1 11 2 
Preston - - - 107,573 | — 26) — 26 a — 1 aa 15 5 
Barrow-in- Furness - : 51,712 | — i 5 16 2 — 7 4 11 Ai 
(| Huddersfield - ‘ 95,420 | — eo | 18°| =o) Sab oes 
Halifax - : : 89,832 | — 7 | — 7/38) — 5) il pe Se! $21 8 
Bradford - - 216,361 | — 27 | = oT 8 _ SoA 19 6 
g\| weeds - : . 367,505 | — 60 | :1 61{ 1 | — 40 | 1 41 | WW 
q | Wakefield - - 33,146 | — 5 | i o fee — i 4 2 
44| Barnsley - : : gor | "| Bar) ee) per | ba | A de) 2S 
= || Sheffield - - : $24,243 | — | 165| 6 | 371] 20 | — | 67] 4 eS eee 
4 Rotherham - - 42,061 | — 20) {= 20 2 — ile Wiaveuicee Wl eee al 
a York 7 - : 67,004 | — Tio a 4}; — 14 2 
|| Hull - - - 200,044 | — 42 \ 36 48|; 8-| — | 85) 8 63 | 10 
\| Middlesbrough - - 75,582 | — 75 | ' 2-1) By] :90-| — 45 | — |) 45 5 
Darlington : > 38,060 | — 3 5 2 _ 2 1 3]; — 
Stockton-on-Tees - 49,705 | — Qh 3 “7; — — 14 3 17 ine te 
& || West Hartlepool - 42,710 | — 16 | :— 1} 1 | — Ce nee | WAR gee 
a Sunderland - - =| 181,015 | — Oh s6{/ 8 | — 31 | 4 S518 
a South Shields - : “| 78,391 | 1 — O71: 5 so{. 4) — Bh i ROS Bae 
: Newcastle-on-Tyne - -} 186,300; — 37 4 41 6 _— 28 2 30 8 
A Tynemouth - - - 46,583 | — 5| — 5 A ae oe 7|/— WN aces 
| (| Carlisle - : - -| $39,176 | — 5 ii 5; 2) — Z| — 2) i= 
(| Newport (Mon.) : “|. 54707) | £ alo |p Ea) Rae 22) es 6ig22 8} -- |. 
S Cardiff - - - -| 128,915 | — 2 tai} 4 1 13) — 14) 2 
_ || Merthyr Tydfil » * - 58,080 | — 52) — 52 a — 28; — 28 3 
ra \| Swansea - “ ° - 90,849 | — 82 | — 82 5 = aS 7) 43 5 
Totals, 81 Districts - - |12,369,163 | 5S |2,910| 117 | 8,085 | 591 | 154 |2,403 | 112 | 2,669 | 458 
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* FEVER ”’—continued. 
ca ER Ee ae ee ee ee 
; 3rd Quarter. 4th Quarter. Totals for 1896, 
Notifications. Notifications, Notifications. Untan Santal 
aS erase cea Ss nara ecco aha f Districts. 
a | 3 = aC a | >) z aI 3) | 3 
= oa q . - 3 2a q ‘ = a qo p28 wn 
Jepelsfelave aS) ee} ara) 2 ls) 2 
ost 2h ae ee | | | 
_ 30 2 | 32 7 = 39 3 42 8 — 84 9 93 22 | Stockport. 
| _ |} — 11 3 = 6; — 6] -- _— 23 | — 23 4 | Macclesfield. 
= 3 | 33 6 — 40 3 43 8 — 148 3 151 26 | Birkenhead. 
| 59 3861 | 18 438 54 55 829 | 19 403 | 76 | 802 |% &9 {1,487 | 206 | Liverpool. 
— 68 | 2 64) 14 | — 61 1 62; 18 | — | 165} 4 | 169] 41 | St. Helens (Lancs.). 
8 8 £ a 2{ — 2 1 — 19 i 20 3 | Southport. 
2 382; 2 36 6 = 34), — 34 5 19 102 3 124 18 | Wigan. 
4 i CS etal © tee Ws 12) — —"|} 33] 1 34 5 | Warrington. 
| — | 44, — | 44) 8 | —"} 51; — | 51] 19 | — | a85|.— | 185] 48 | Bolton. 
— 16 5 21 5 = 13 2 1] 5 - 39 8 47 12 | Bury (Lancs.). 
4 81 | 3 SAB PO | 3 88; 6 94 | 23 4 | 301} 16 321 | 71 | Salford. 
Meme Ggie— 108 | Qo [2 = tod a S68 Le) BUG J pe 517 | 122 | Manchester. : 
~ 9 3 12 3 = 25 3 28 4 — 64 8 72 17 | Ashton-under-Lyne. 
; tt o7 | — 96) 74 1) = 44} — | 44] 12 | 2 | q92| — | 124! 28] Oldham. 
— ~o9hL— 9 1 _ 17 1 18 5 sas 53 1 54 10 | Accrington. 
= le 23 2 aad 30 | = 36 4 = 10g: 107 13 | Burnley. 
— Sie 37 7 _ 53 | = 53 8 — 147, — 147 34 | Blackburn, 
— 4 1 Bales ob cae 6 1 7 2 = 36 oF By) 8 | Darwen. 
os 28) => 287) | 6 = 64 _— 64 8 Neca Hess) | = 1383 26 | Preston. 
io 8) 2 1 eh a | 5 16 ee ieee eee alee oe 53) 14 | Barrow-in-Furness, 
—_ 3277 = 32 6 ==) #18 re 18 4 a 70) — 70 13 | Huddersfield. | 
2 als Gpllt ss. PP = 48.) +4 49; 7 | — | 105] 2 | 107| 201] Halifax, 
{ — jon = 35 5 a “1 | 2 Tait 9 =a 152 2 154 28 | Bradford. 
36 185 4 225 | 33 6 146; 38 155 28 42, 431 9 482 87 | Leeds. 
—_ See £35) 23 a 27 | — 27 4 = eye 54 ll | Wakefield, . 
: = 80 — 30 3 as 19 —— 19 1 —- TA oe 74 8 | Barns! ey. b 
38 227 4; 231 | 387 — | 181 3 184 | 25 aa 640 | 17 €57 | 101 | Sheffield. 
oS 3 [| == 33 4 — LGi| = 16 2 =2 83 = 83 9 | Rotherham. 
=} ise} 4e |) ba 6 | | ee | 588 Gh — opis | 101 | 18 | York 
— 151 15 166 | 29 a= 67 | 14 81; 15 = 815 | 43 358 62 | Hull. 
_ 25 ip 96: |) 5 — 39 2 41; 8 = 184 5 189 38 | Middlesbrough. 
— 5 1 6 1 aa 18 2 15 2 ae 25 4 29 5 | Darlington. 
-—- 27 2 29 oy ia 28 tas 28 1 oe 98 8 101 7 | Stockton-on-Tees. 
— 2)/—- ee 3 — 6 i i 1 == 45 Q 47 5 | West Hartlepool. 
1.| 11] 20 | 132} 28 | — 76} 98 99 | 19 1 | 2451 56 | 302| 53 | Sunderland. 
a 41 3 44 6 — 40 | 12 52 7 ae 132 | 21 153 23 | South Shields. 
aa 58 4, 62 6 — BS || == 58 | 23. — 181 | 10 191 33 | Newcastle-on-Tyne. | 
ie aa | eS == 6|/ — 6 2 a= DAS ta 25 6 | Tynemouth. 
See BW Maes 6 ie ae —| — a7 as TS ees 13 2 | Carlisle, 
= 1g 3 21 5 — £3.) =a 12 2 = 46 6 52 9 | Newport (Mon.) 
— 24 gg | ot 981 1 29| 5 Bu Ta) 7 82| 13 | Cardiff. 
Lae oO. 6o| i | = 42| — | 42 3 a LIS 191 24 | Merthyr Tydfil. 
a= |. 96 11 — o6) If = 48 | — 48 pl aes 149} — | 149; 15 | Swansea. 
"106 4,303 "160 4,569 “107 ea 4133 | a8 [ase | 4,348 | 801 879 |13,749| 543 |14,671/} 2,557 ; Totals, 81 ee 
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No. 16 (a). 


TaBLE showing, Week by Week, during the Year 1896, for each of the Sanivany ARzAsS within the 
Cases of and ReetsteEreD Drartus from the following Disuaszs, together with— 
The Cases are copied from the Weekly Returns of Notifiable Diseases received by the Board from the Metropolitan 
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ne i re ee 


SMALL-POX, 


Weekly Statement, 1st Quarter, 1896. 























































































































Popula- , 
Sanitary Areas. tion Jan. 4, Jan. 11, | Jan. 18. °| Jan. 25. Feb. 1. Feb. 8, 
(1891). Ee a 
Z - ie » ah ee me: athe sola 
O™SPe | Oe |e oO | aio | A} oa 
| 
London - - - - | 4,982,118} 97 | —| 12 Set as | ee ee ee | _ | 
(Administrative County) - | - wil PRE —| 7 —| 72 — 8 | Ef melt eg ae 
(Kensington - - | 166,308 i —|; — — 2 — 1 ih a = 
Fulham - - - Ison): PSR est Oe eee ee Sa a) ol Se 
<8 | Hammersmith | 39g ge0t | a A) =e PE a ye A eS eee ae 
fe Paddington - - = | * AT BAB) 8) a a ey ee aoe 
& | Chelsea - - - 96253, are) Sah ie ele Ne ete a encode nh eae nee 
= St. George, Hanover Sq.* -| 78,599 | — —| — — —|; — sth tee oe = 
Westminster - - 55,589 | — et | ae pe te a= — i! —| = —i— — 
USt. James, Westminster - 24,995 | — —| — —| — dee Pa ae pee ae 
St. Marylebone - - 142,404 | — —| — —} — = 2 ees = = ae 
+ | Hampstead - - - CS4t8 eg a —|/ — |.—| — | —| — |] — 
3 St. Pancras - - - 234,379 | — —| — —| — —| — a = = a ee a 
@ | Islington - - «| (819148 | ae PD aN ee) ea eee 
| St. Mary, Stoke Newington 30,9386 | — —| — =.) == -- i! =: 1 se t+ ee = 
UHackney = - - =|) HOS,606 Tsai 2) ae ee Ne Se a gz eee ee 
St. Giles and St. George, 39,782 | — —| — —| a ee = te 
43 Bloomsbury. eae 
-= | St. Martin-in-the-Fields  - 14.616 ("| Sa ee Spee a ee ee ee 
‘2 | Strandt - - : 25287 ee | oe | oe Po ee eS ee 
= Holbornt - - x $4,048 >} — ie ae aa | See site| eS 2 oes a Ls 
| Clerkenwell - - - 66,216 | — a Wiser pot ia —| — = 1 me a —_ 
et luke Middigsox =| ~aada0}-— | ~<a || eee) a ee 
(London, City of§ - * 37,583 | — —| — —| = —| — = 1 = 8 
cShoreditch - : - | 124,009 1 oT | Beh ‘hileos —| — —| — a ee — 
. | Bethnal Green - : 129,182 | — —| — —|— SS a Self oe a = 
2 | Whitechapel| : oe ee oP ee ee ee ee ie ee pS Se 
“a J St. George-in-the-East  - AB YORG m—— oe ee ee ee 
A Limehouse - - - 57,376 | — —!| — — |; — ee ee Bee pes | NS 
| Mile End Old Town e Ly moe peay) = p= Sk Seed ped ee | el ee 
Poplar : - - 166,748 1 — 3 — 2 —|; — oe ee eal Yee ae 
pee Saviour, Southwark - 27,177 | — —| — - 1 =) => ei ees Seah bak aon 
St. George, Southwark . 59,712 | — _ i —| — ae — 1 ee es = 
Newington - - - 115,804) — —| — —| — oleae ee ee ee te = 
| St. Olave, Southwark - 12,723 | — Beth eS | ac ees oe a ae ee 
Bermondsey - - - 84,682 | — — 9 —| — ||, ea =* 1 ees te se 
Rotherhithe - > - 39,255 | — — 2 =) =e —-|— _ 6 —|; — — 
# | Lambeth - : ~| 275,208; 2 | —|°— Lh jon net ee ee ee Bae 
‘6 | Battersea - eee RN Ps: % ee ee eR ee RS See ON I ne 
2 Wandsworth = - 156,942 | — —| — Sr |e el ec eed ee, eS raw 
zw | Camberwell - - - £35,344 | — Ses aah, ee Se eee on Me = ale ae 
Greenwich - - -| 165,413 | — — } 1 3 5 Sy eee oe Ai =n 1 rs 
Lewisham - - = 92,647 | — —};— —-|-— — 2 eel ee Siliee oe = 
| Woolwich aa - - 40,848 | — —| — —| — | eee oa we 
Plumstead - - - 52,486 | — —} — ales as || ee 3s BE ts — 
“oe - - - - 36,103 | — oe = aes adler eae ieee > 
\Port of London - . a -- w- | —_—}| — — | oe we = 


a Totals of actual notifications. 


» Totals furnished by the Metropolitan Asylums Board of aetual cases after correction of returns and deduction 
of duplicate notifications. | 


* Including St. Peters, Westminster (population, 235). t Including Middle Temple (population, 95). 


_ 





Cases. 


Weekly Statement, 1st Quarter, 18983—continued. 
| 
Feb. 15. | Feb. 22. | Feb. 29, | March 7. | March 14,! March 21.| March 28. 
| LY 7 te « . ° ° 
Ke z nm nm mn mM mn n 
al a 5 a= 5 5 na 1a A 
os 

Pe Pla woul lore | oO le-l-s Leto. ke 
a= 9 |— 5 =< 4) au! 2 8) eee 8 = Ay) |p 
— eG PS a ee ee 
ge nem ie age eS, | iA a ee CA ee eee ae Ss 
ea eer came eet sie Ne Biter le eee AE ieee 5 a 
= ft _ ae eS. [i seme allt Aa | cee =. = = Bess 
—| 8 |/—} ~ |—}| gs j—]| 1a ]—-}] —jJ—-} - j- 
erie aie eae a wh 2 es aa oA Pe Py es ge ie ea eee 
— — i ae <a oe —s as — 1 _ —— ree 
— ae — ae = ait a = — il — 5 — 
i 5 i ee meee) (Me og ae meee | UPR a eee eae | ren Ye ee et 
Ba hE MN ci 2 ie apeeeeae A Reef MP cal a7 See eee ee th ee a 
ey ey Pane Ge Nag ee | 1/41} 1}—-; tt—-}|—-l~ 
— = __ a= ee. a ae ce oo 1 hn ee ee 
— =, —< ieee ae as 1 ek ani — ae mas pas 
—— ——S — — = ew —— 1 ae = poe — = 
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Wo. 16 (4): 


ADMINISTRATIVE County of Lonpon and for the Country as a WHOLE, the Numperr of NoririeD 
QuaRTERLY and ANNUAL SumMaRigs of these Data for each ofthe AREAS in question. 














Inn (population, 21), and Furnival’s Inn (population, 121). ; 
7 ie \| Including Tower of London (population, 868). 


§ Including Inner Temple (population, 96). 














Totals for 
1st 


Quarter, 
1896. 


Cases. 


114 


it eo | eh La te. oo 


KFeow © 








| 


Deaths. 


OK 





Asylums Board. The Deaths are extracted from the Weekly Returns compiled by the Registrar-General.] 





Sanitary Areas. 


London. 

(Administrative County.) 
Kensington. 
Fulham, 

Hammersmith. 
Paddington. 
Cheisea. 
St. George, Hanover Sq.* 
Westminster. 
St. James, Westminster. 
St. Marylebone. 
Hampstead. 
St. Pancras. 

tslington. 

St.Mary, Stoke Newington. 
Hackney. 


St. Giles and St. George, 
- Bloomsbury. 
St. Martin-in-the-Fields. 


Strand.t 


| Holborn. 


Clerkenwell. 

St. Luke, Middlesex. 
London, City of.§ 
Shoreditch. 

Bethnal Green. 
Whitechapel.|| 

St. George-in-the-Hast. 
Limehouse. 

Mile End Old Town. 
Poplar.’ 

St. Saviour, Southwark. 
St. George, Southwark. 
Newington. 

St. Olave, Southwark. 
Bermondsey. 
Rotherhithe.. 
Lambeth. 

Battersea. 
‘Wandsworth. 


Camberwell. 


Greenwich. 
Lewisham. 
Woolwich. 
Plumstead. 
Lee. 

Port of London. 


t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 186), Staple 





Sanitary Areas, 


W. Distrizt. 


London - - . 5 
(Administrative County) - 
Kensington - < : 
Fulham : = 2 
Hammersmith - - 
Paddington - - 5 
Chelsea - : ‘ 

St. George, Hanover Sq.* - 
Westminster - - 


Lye, James, Westminster - 


St. Marylebone - - 


zs Hampstead - . - 
§ 1.8t. Pancras - . - 


mM 


= { Islington - - - 
G | St. Mary, Stoke Newington 


(Hackney - ° - 

“St. Giles and St. George, 
43 Bloomsbury. 
‘= | St. Martin-in-the-Fields - 
“4 | Strandt - - : 
A Holbornt - . < 
£ Clerkenwell - - - 
8 | St. Luke, Middlesex ‘ 


London, City of§ - - 
Shoreditch - - - 
- | Bethnal Green ° " 


as 
= Whitechapel|| = 3 
44 St. George-in-the-East —- 
- { Limehouse - - - 
Mile End Old Town . 
Poplar - : - 


St. Saviour, Southwark - 
St. George, Southwark - 
Newington - - - 
St. Olave, Southwark - 

| Bermondsey - - - 
Rotherhithe - - - 
Lambeth - 4 s 
Battersea’ « - - 
Wandsworth - - 
Camberweli - “ - 
Greenwich - « > 

| Lewisham - « - 
Woolwich - £ a 
Plumstead - - - 

[i * - = - 

Port of London’ - - 


S. District. 














Popula- 
tion 
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SMALL-Pox—continued. 





Weekly Statement, 2nd Quarter, 1896. 





— 
April 25. 


(1891). ue ee ee 


4,232,118 
166,308 
91,639 
97,239 
117,846 
96,253 
78,599 
55,539 
24,995 


142,404 
68,416 
234,379 
319,143 
30,936 
198,606 


39,782 


14,616 
25,217 
34,043 


66,216 


42,440 
37,583 
124,009 
129,182 
74,420 
45,795 
57,376 
107,592 
166,748 
27,177 
59,712 
115,804 
12,723 
84,682 
39,255 
275,203 
150,558 
156,942 
235,344 
165,413 
92,647 
40,848 
52,436 
86,103 


@ Totals of actual notifications. 
politan Asylums Board of actual cases after correction of returns and deduction 


» Totals furnished by the Metro 


f duplicate notifications. 

















April 4 April 11. 
* a e a 
ee = i eee i= 
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SBM eo BU bes as 
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foal —| ce ae 
2 i es a=: 


* Including St, Peters, Westminster (population, 235). 


April 18. 
n al 
a a ae 
n 3S n S 
3S o 3 o 
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5 <= | |e ca 
— 9 — 
— 3 = 
ae = ) = 
a — 9 = 
ae = iL = 
we = ») = 
2 pas) ee = 
ae — 1 = 
1 =5:|) == = 
9, te | pe = 


May 2. May 9 
2] 
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t Including Middle Temple (population, 95), 
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SMALL-POox—centinued. 









































Weekly Statement, 2nd Quarter, 1896—continued. tba | for 
n 
May 16. | May 23. | May 30. | Juncé. June 13. | June 20. | June 27. chee 8 Sanitary Areas. 
a | | 
oe Aroma eo Pal; Oo Fal Oo jal Oo ja) oA 
4 |— 4 |— 3 [- 8 |— 2;+—} 29 |— | 10 1 89 | 3 | London. 
4 |—- 4 \— 3s {— 6 |= @|—~-| 2 |— Ce 47 | — | (Administrative County.) 
— |—) — j—-| - lh 1}—}] — |] ~~ J -]} er le 8 | -- | Kensington. 
— —| — |—} — JH} — Jet ne pad or —j — | Pian 
ee | ee i a a ee ee oe I me 2| -- | Hammersmith. 
— |—) — j—ft — J —] — J-yp - ] 23—-]} — 1 2/| 11] Paddington. ; 
— |— | ~~ | —; — |—}— JH} — PK ft ee — | — | Chelsea. 
ES NB eesti Meese ib acid ae | alee ele aks See A joj} — pa 1| — | St. George, Hanover Sq.* 
— j—;) — |—} —- |— |} — | H- |] | —}| — }—} - Je — | — | Westminster. 
=| Re eee eee |e sel og ee | —{|— |—/| — |—| —|—|] St. James, Westminster. 
a | a ee a ee 1 | — | St. Marylebone. 
ce | ee a a ee po ee | — j;}—-| — | — -—- | — | Hampstead. 
Gime | pe NG ey) ek Neg Te ee es 4; — | St. Pancras. 
1j— 1)/—; -—/— 4 }—| — |}—} 14 | — Q |-- 22 | — | Islington. 
ee ee eee eee |e ee ee a ee ee ae en ee — | — | St. Mary, Stoke Newington, 
ae ee Cee ere ore erm nel ee [penny Miler Pat Geet Vo BN ee 3 | — | Hackney. 
mee mee me nh ae fp | = fe te —|— | St. Giles and St. George, 
| Bloomsbury. 
eee eee eee Ble cele (age hk ect oak eure epee |) mes Ve eee ee 2) -—- | St. Martin-in-the-Fields, 
pe oe hes Pel Seek reat ae ek, Ness! Meee, | WL BD ceo © aces Pe —- | — | Strand.t 
a re fe ee ee ek ee ee pee eee me ee 4-1 | Eholbornet 
ae} des fe eh pe ee a Q2)—} — | — 3 | — | Clerkenwell. 
se fee ee et ae] ee ee fe eee a | — | Ste ke ahidaleses, 
NN ee 9 Oh ame A eee ese ee eae eset i Ie pe ee ee 2 | -- | London, City of.§ 
ei gee face he teen a ole gt meets hain || Me) Peer aes) ee — | — | Shoreditch. 
PERS pe ee pe ed Oe eee ee | eS ee ee 2| — | Bethnal Green. 
Flee gfe free Ig Ss sf hls Se LS Tee en ore eee oes ee 2) — | Whitechapel.|| 
oT Ee ees | eee Ee Sea Oe ge ne as ee Or em eae eee ae ee ese — | — | St. George-in-the-Hast. 
ae a pen a aa le ee ee a ee eee fe 5 | — | Limehouse. 
Te pee ieee. eee ke met ee ee | ree ee 1 | — | Mile End Old Town. 
ee eee ce [hee | ek ah ee ey Oh) ee Ble wees ue — | — | Poplar. 
sao | Deke Peale | Pe eee nS Ce tee eS | re eae ee ee — | -- | St. Saviour, Southwark. 
aa eee |e see mt eee ed tlk see) Mies SS beeen ee -—- | — | St. George, Southwark. 
FRI | SP ip ee NE sc ee | eel see i” eee! pee ieee Sp See 29| 1 | Newington. 
a Rte le We el ol epee | ma, tee Se bee ee fT SS Se Olavenseuinmans 
SSC fora aos moe 10 | 5 rms wa Ns LCR RE lene olf ee RS ne ee — | — | Bermondsey. 
me ag es ea a re ee ae gee Pe ee ee en ee ee — | — | Rotherhithe. 
Si) (en ec ee ae eee eee ee Coes hae Se ee 5 | -- | Lambeth. 
seks 6h EN es | ie ieee alg 9 | | 83 |— 5 | — | Battersea. 
woe | ee | em | ee ean ag NOOO Oe eee Ng are 1} — | Wandsworth. 
fo haat, Shei! Ze mong eagle de Gs ee ee a a a 1 fe 4 | — | Camberwell. 
sth 4 hw | RS Sia |g il ied I Petts) 1J/—| -—- |—- 3 | -—- | Greenwich. 
Peer Se ay SM Pe ek bees de P| Pee ee — | — | Lewisham. 
| eer | eee (ee fine ae pee em gen I Ih ele 1] — | Woolwich. 
A RY erie | ei ei | es a a ee SE erg MC acm 3 | — | Plumstead. 
a a Ee ce ON ee a (ee a ee I a Te fe 1|— | Lee. 
ene | eae | is ace aan Neg ieee eee ee Peete rian | aah ee a 3 | — | Port of London. 





¢ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27 ), Charterhouse (population, 186), Staple 


Inn (population, 21), and Furnival’s Inn (population, 121). ; 
§ Including Inner Temple (population, 96). __. || Including Tower of London (population, 868), 


Sanitary Areas. 








Popula- 
tion 
(1891). 








London - = - - | 4,232,118 
(Administratine County) - | - : 
(Kensinzton - - - 166,308 
Fulbam : - - 91,639 
iS Hammersmith - - 97,239 
5} Paddington - - - | 117,846 
© | Chelsea = - - 96,253 
ca St. George, Hanover Sq.* - 78,599 ¢ 
Westminster - - 55,5389 
St. James, Westminster - 24,995 
(St. Marylebone - - 142,404 
2 | Hampstead - - - 68,416 
= J St. Pancras - : - | 234,379 
45 Islington - - - 319,143 
w l Sf. Mary, Stoke Newington 80,936 
(Hackney - - - 198,606 
. (St. Giles and St. George, 39,782 
% | _ Bloomsbury. 
‘= St. Martin-in-tie-Fields - 14,616 
= | Strandt - - - 25,217 
= 
= Holbornt - . . 84,043 
= | Clerkenwell - - - 66,216 
o | St. Luke, Middlesex - 42,440 
(London, City of § « - 87,583 
Shoreditch - - 4 124,009 
. | Bethnal Green - =| 129,182 
2 Whitechapel|| - = 74,420 
“2+ St. George-in-the-Hast — - | 45,795 
A | Limehouse. - - =} 67,876 
| Mile Bnd Old Town - | 107,592 
(Poplar - - - 166,748 
St. Saviour, Southwark - 27,177 
St. George, Southwark  - 59,712 
Newington - - © 115,804 
St. Olave, Southwark - 12,723 
Bermondsey - - a 84,682 
Rotherhithe - - - 39,255 
#|Lambeth - - - ) 275,208 
£ Battersea - - -| 150,558 
4 | Wandsworth - - | 156,942 
7 | Camberwell - ° - | 285,344 
Greenwich = - - | 165,413 
Lewisham - - - 92,647 
Woolwich - - - 49,848 
Plumstead - 5 . 52,436 
Lee - - > - 86,103 
LPort of London - - od 





ne 


a Notals of actual notifications. 


» Totals furnished by the Metropolitan Asylums Poar 


of duplicate notifications. 





July 4. | July i. | July 18. | July 25. 


Cases 


Cases. 
rN S. 
Se : 


7 














SMALL-POx—continued. 











* Including St, Peters, Westminster (population, 235). 








Deaths. 





ases 








Deaths. 
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ox 
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Deaths. 


Weekly Statement, 3rd Quarter, 1896. 


Auge 2. Aug. 8. 
wo uy 
S a S 
g S 2 ce 
3 o 3 S 
iS) A ré) =) 











t Including Middle Temple (population, 95). 


a of actual cases after correction of returns and deduction 
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SMALL-POx—continued. 


Weekly Statement, 3rd Quarter, 1896—continued. 



























































Aug. 15. | Aug. 22. | Aug. 29. | Sept. 5. | Sept.12. | Sept. 19. 
ea & terio fepeo. fe i-o, tet Si te 
—} S8}—} 7{—]}] 1aj—] 8 y—-j —]{- 
— ss 6 — 4 — — — aos 
ee ae (ee Te Na) Ee eel ec ele 
Se ip eee lee See es Ie a eat iens Ieper 
ee Ge es hs ple SS 
Be ee cites ele sia tre a oh 
ae 
Se a | ae — ‘a Pe ae 
— (oh — — es 1! = = ae ae a 








Cases. 


XN = 





Sept. 26. 


Deaths. 














Totals for 
8rd 
Quarter, 
1896. 
n { 

4 \4 

2 2 

fed) 

So 1a 
54-4) 71 
57 | — 
1 ces 
Ik ae 
1 ee 
i = 
4, aoe 
af —, 
oY — 
23 “1 
Ore ies 
1 — 
0) 
7 a 
1 —= 
1 ae 
2 oe, 
2) as 
Te es 
ia 














Sanitary Areas. 


London.” 

(Administrative County.) 
Kénsington. 
Fulham. 
Hammersmith. 
Paddington. 
Chelsea. 
St. George, Hanover Sq.* 
Westminster. , 
St. James, Westminster. 


St: Marylebone. 
Hampstead. 

St; Pancras. 

Islington. 

St. Mary, Stoke Newington. 
Hackney, 

St. Giles and St. George, 


loomsbury. 
St. Martin-in-the- Fields. 


Strand.t 

Holborn.t 
Clerkenwell. 

St. Luke, Middlesex. 
London, City of.§ 
Shoreditch. 

Bethnal Green. 
Whitechapel. || 

St. George-in-the-East. 
Limehouse. 

Mile End Old Town. 
Poplar. 

St. Saviour, Southwark. 
St. George, Southwark, 
Newington. 

St. Olave, Southwark. 
Bermondsey. 
Rotherhithe. 
Lambeth. 

Battersea. 
Wandsworth. 
Camberwell. 
Greenwich. 
Lewisham. 

Woolwich. 

Plumstead, 

Lee. 

Port of London, 


Sa eee ee 
ing Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
: at (ealirod ot and Furnival’s Inn (population, 121). 


§ Including Inner Temple (population, 96). 


|| Including Tower of London (population, 868), 
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Weekly Statement, 4th Quarter, 1896. 





SMALL-Pox—continued. 





































































































Popula- | 
Danita areas. fon | Get.3. | Octi10,) Octal7, Oct. 31. | Nov.7. | Nov. 14. 
(1891). jae at ore Wate ot 
a vf Lhe BY 3 a | a 
S/als|a| Ss lal s A] s |A| Ss a] s [a 
London - J 2 -- | 4,232,118 |@— | —}| LiL—}| — |—}] —- | — 1. | — eee 
(Administrative County) -| - seis |) = — —_ | — 4 \+—]| — f—y — | — 
(Kensington - - - 166,808. | —=S) ee Sele 
Fulham - - - 91,689 |=] =] Phe) ae tae eS 1 f—]| — | —f =] | — 
- Hammersmith . SSA ete a emt le al HS eh eel | : — |— 
6 | Paddington - - -| 117,846)/—-}—|}—|—}| — |—-}| —J-} -—J—}| — }|—-!| -—J= 
a Cheisea - - - 96:253. |e eae eee OS Ss OS ss 
iS | st. George, Hanover Sq.* 78399) |) ST) ee ee ae ee ae Ss 
Westminster “ - 55,589 |} —}—)}—}]—} mm J] mt] em eet em tam em aH Oe de 
LSt. James, Westminster - 24,995 |} —|—]—}]—}— }-} — |}—]— JK] KH Je Kr Ie 
(St. Marylebone = -| 142,404)/—}—}—]—] m— Fm] om ee] em tes er Re Oe I 
:| Hampstead - = . 68,416) — |) — fe ha a ee Os ees Oo ee Oe KH ee 
| St. Pancras - “ -| 284379/—}]—;—!—;}] — |}—-| — J—-} -— J}—] —i—-| —-J/J= 
A Islington =< = ~ 819,143 |} —{ —|—yn— ft om eas oe ee Oe ae oa aH Oe 
Z St. Mary, Stoke Newington $0,986.) ee eee ee Oe ee Se 
(Hackney - - - 198;606))) ee 
St. Giles and St. George, SONS). Se ee a ee en te ee 
ae [ Bloomsbury. Sas be 
“= ) St. Martin- aihechiéide : 14,616.) =) = | eh a | —|— |/—/] — 
%@|Strand¢t = - - -| 2217} —}—}—!—]| — |}—} — J—-t — }—-} — }—-]} — Je 
A Holbornt - - - 84,0438 Se eed ee he = Se 
g Clerkenwell - - - 66,216 | —}—|—}]—) — Jom] om feo em ta RK Pe Oe 
& | St. Luke, Middlesex Bigs eS nee Been gee es en ee ne Peed igen mm ess pe) ee 
(London, City of§ « - 87,588.) — | = SSE a) | ey a ee 
(Shoreditch - 2 et 324,009.) =A = ete ee ee ee Se Se eee 
Bethnal Green - -| 129,182 ;}—]—-}|—/—!| — }—}; — }J—} — JH] —~— Je} ~ J — 
+ | Whitechapel » ‘ 74,420 | —| —| — do a aed Gee eee Memes ERE OO Lo Ch 
5 St. George-in-the-East  - 45,795 | —~}$—}—}—} — |—-| — |—} — |H—]} —~ Je} ~~ sl — 
& | Limehouse - . s BH TG | Se ep rete a eh oh Re Ae, el 
FQ | Mile Eud Old Town -| 107,592 |} —}—|/—}|—}.— |}—-} — |}mHl — FH] =] JF | IS 
(Poplar - - | 166,748.) =] =| = a |e ae he SL ee 
St. Saviour, Southwark - 27,177 |—-j;—|—-}—} — |}—-} — |—-t — J—fp — J] — Je 
[st George, Southwark - 59,712. | —J— Pepa} ee eae Oe a dS ee 
Newington .- « -| 115,804)/—}—}—}/—| — |—}| — [my — je] S Je] = I 
| St. Olave, Southwark “ 12,728.) ce fee ed a et | a ee 
Bermondsey - i . 4682, |_| HE ae ee) er et el Bk ey ap | ar 
Rotherhithe - . 3 $0255)! =) Sa a ee 
| Lambeth - 5 mF 878,208) |) cl, ee een eet Saal ee PN) fea eee 
£ J Battersea « ‘ m1 ALBORBB! | Sef et eee hee ny act ath a pelt fre ets eo eee 
@ | Wandsworth x, ~ | 186942) — | —f—} at — f=} — |) — ff Je | Se 
zw | Camberwell - . = 19885844. | <=) — || a ee a ee 
Greenwich - . SF BB ANG ed deh ere ceo eestor eat oss ake ee 
Lewisham - . 99 647s |) ea) le te aa ee lt oe a) ee es 
Woolwich .« 2 e di), 848 3]: SN ee eI See ee a tek 
| Plumstead - . w |? wppgige! | a) bg oe Su) see eerie cal) tk ee eee 
Lee - - “ - 86,103. | ee eed Seer) mee cee Sas Ne et Wall es tee 


\PortofLondon  « 





-* Totals of actual notifications. 
> Totals furnished by the Metropolitan 


of duplicate notifications. 


— 








* Including St, Peters, Westminster (population, 235). 





Asylums Board of actual cases after correction of returns and deduction . 


t Including Middle Temple (population, 95), 
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SMALL-POx—continued. 
| t, 4th arter, 1896—continued. Totals for} Grand 
: Weekly Statement, 4th Quarte ae s) totals 
1897. | Quarter, | for Year Sanitarian 

Nov. 21.| Nov. 9, Dec. 5. | Dec. 12.| Dec. 19. | Dec. 26. 1896. | 1896. ae, 

n n a n wn n a D 4 a 
“lees 5 | 3 = as 3 aq ; a 2 | a a 4 a 
Seok |oiaroltatro (alo lalioetenmo: alo 1a 
Bb ok -< 269 | 9 | London. 
Ate — | 287 | — | (Administrative County.) 
—}—}—-|—}— J} — Fe Fe ae ae se ed ed es Oo 14 | — | Kensington, 
—) —}— |) — FF — er se ee er ed ed ay Ne — | Fulham. 





2 
4 |— | Hammersmith. 
— 7 | 1) Paddington. 

2 |— | Chelsea. 

1 St. George, Hanover Sq.* 
—| — | —| —j —| —. f— 2|— | Westminster. 

. 4 
4, 








— | St. James, Westminster, 


—- | St. Marylebone. 

== -- | — | Hampstead. 

== 6 | -= | St. Pancras. 

—— 59 | 1 | Islington. 

— 2|— | St. Mary, Stoke Newington. 
aa 10 | — | Hackney. 











‘i 
‘Z 
a 
KE 
Tne 
PERC mca: 
L | 
is 
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— — |---| St. Giles and St, George, 
Bloomsbury. 
St. Martin-in-the-Fields, 


— — | — | Strand.t 

Holborn.t 
Clerkenwell. 

-— | St. Luke, Middlesex. 
-- | London, City of.§ 

1 | Shoreditch. 

— | Bethnal Green. 

— | Whitechapel.|| 

— | St. George-in-the-East, 


| 
bo 
| 


1 
ar 
toe 

ieee 

















SY) SN TS ear re i Nee eee eee ce ad ae Limehouse. 
ee a ed ery Sel, Se eh ae | ee eel Se -- | Mile End Old Town. 
ST): tat es (SS | a a ge cere 7 aire nee ce ieee |e — | Poplar. 





-— | St. Saviour, Southwark, 
— | St. George, Southwark. 
1 | Newington. 

St. Olave, Southwark, 
Bermondsey. 


| 
Be CO BP © GC Tw Oo DO = & 
| 


| 

4 

| 

| 

| 
Or 























PSS) Se |p | a ae ee ee ag ere (ei eee ie fe Fs — | Rotherhithe. 
Pd ey ah ee me | es ee On ieamntogn, 
eh) BL EN A Ee Fe Ge ee ee a eee ec ier owl Bo a ee 8 | — | Battersea. 
=~ of IE ep EG a ee wi eae a) em 1 | -- 2! — | Wandsworth. 
ak 2 pe) se | ee (eee (ene ee eee a ere Se eg re 13 | -- | Camberwell. 
etd ts 5 | a be ee eee || rey ere eae pr eel =| eee 15 | 2 | Greenwich. 
AEE Deo ea a ee (eee ee ee ee ee a 2) -- | Lewisham. 
ce, Tj Nice EA eg oh gees LM amie ca BE eh ae et, 
= af Ee ese eR eS Ee | ieee lee eee lm glean | eee 4; — | Plumstead. 
Aa ig eee ey | eee Pe es ee ee ae ee er a eee (he .L | — | Lee. 
| eel es, | ne eee ee ee ee ee ee oe ee 5 | — | Port of London, 





er 
i ‘ay’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
t plas peas and Furnival’s Inn (population, 121). nee ANe 
§ Including Inner T mole (population, 96). || Including Tower of London (population, 868), 
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Popula- 
Sanitary Areas. tion Jan, 4, Jan. 11. | Jan,18. | Jan.25. | Feb. 1. Feb. 8. 
(1801) 6 te | ee 
OA ee 4) Ole | oc ere ae 
London - - - - | 4,282,118 | 465 28 | 411 22 | 431 25 | 460 26 | 407 19 | 410 19 
(Administrative County) - | - - | 447 — | 407 — | 444 | —| 482 — | 392 — | 392 sh 
(Kensington - - - | 166,308 | 2 1 a 2) 1} a6 3.| 23 = 1 088 1| 29 es 
Fulham - - - 91,639 2 1 6 a 5 a) 38 a 4 i 6 1 
{Hammersmith - -| 972399/ 16] 1] 4 | 1/13 | a] a | 1 1 
| Paddington - ; <1) 4076467 tS) BS Sn iy Tagg a ae Ti ee 
Gichelsea - - -| 96,253 El} oe) = [6 alee |) fa NS eae 
i St. George, Hanover Sq.” - 78,599 8 — 3 -- 8 — 6 es 8 Je 9 23 
Westminster - - 55,539 8 = 6 — 5 -- 4 1 a Mie 2 me 
LSt. James, Westminster - 24,995 6 _ 1 — 3 —|— i 2 — 1 = 
(St. Marylebone - - 142,404 | 18 — | 10 Load vomit (eet 1 7s == 7 — 
| Hampstead - - - 68,416 | 12 1 5 _ 5 — 4 iii Re 4 - 
= } St. Paneras - : 1 Popasye | a5 2) ae | = ay 8s See tqch bee Gees 
AlIslington - : - |" Sigs go) 8 ee 1 = 7 80 foo Peps Pg ag ee 
% | St, Mary, Stoke Newington 80,936 2 = 2 =e 3 =| 16 -- 4, 1| 14 AOS 
Hackney -- - - | 198,606) 88 | =]. 22 | =| B4 Pog) Se) a ogee Say 1 
(St. Gites and St. George, 39,782 2 _— 2 _ 3 — 4 — 4 ae 2 1 
as Bloomsbury. 
-2 | St. Martin-in- no. Fields - 14,616 | 2 => I oe (fa — fy fos ep ares aie er he 
‘ | Strandf : - - 25,217 2 a 6 _ 5 _ 4 Ne eee = 7 = 
© Holbornt - - 2 |. Oey EBS ae) Te i ee ee 
& | Clerkenwell - : : 66,216 7 2 1 1 6 —! 12 1 4 Ne SS at 
Sl | St. Luke, Middlesex - 42,440 5 - 1 _ 3 cl 1 2 4. Vn ie 
© (London, City of§ - egy eas aS) le ao = 1 BSS ga ee ee 
(Shoreditch - - -| 124,009} 14 | 2| 15 tie oat ee eo eee 3 
,; | Bethnal Green : - HOO USIF| 18 —| 15 3 | a8 1} 14 1) 2X0) — 7 =e 
‘3 | Whitechapel|| - - 74,420 | 14 2} 8 | — — hag!) = gg th 
3] St. George-in-the-East = - 45,795 8 —;| 12 2 8 —! 16 1 8 = 8 ea 
A | Limehouse - - - 57,376 a = 1 = 6 — 7 a 4 = 6 = 
_ wale Bnd Old Town! | "-'| ozse| | P/N) go) 2 Se I 6h eee 
-LPoplar : - -| 166,748} 31 | —| 15 1] 30 oe ae ABE 2) 16 2 
(St. Saviour, Southwark - BT | A ee DO ey OB re ee ee 
St. George, Southwark - 59,712 2 a 2 1 4 = if 3 9 A 8 x 
ENE sdoom - - - 115,804 6 —| 14 ce ow) i 74 = 8 — tl <a 
; St. Olave, Southwark - WiZo) 7 ies 3 1 3 — Stent Mess el es a 
| Bermondsey - . 84,682 | 7 Ales a 138 Pf =) a) a ae ee 
Rotherhithe - : -| 39255) 8 DS Se eT SP ee Tr 
= |Lambeth = - 2 - | 275,208 | 84 | —| 29 | —|] 95 2| 26 4| 27 4| 28 1 
: Battersea - - - 150,558 | 24 els 2 | 298 22 —| 19 ale Gal 9 
AQ} Wandsworth S . | 956949) 21°31 ae 1 ie ea ie aa ie ee 1 
~# | Camberwell - : - | 285,844 ) 25 2 | Qy St a. i | 18 29| 19 2 8 1 
Greenwich - - . 165,413 | 14 —/ 19 ey Sea —j| 19 —/| 10 E-) 46 9 
| Lewisham - : -| “gaea7 | bh |S) ae PS) ae a) ee 
Woolwich - - - 40,848; 2) | So) OR See a a ix: See 
Plumstead - - . 52,436 9 ol ies = 6 _ 6 = Fs = 8 1 
Lee - . -| 36,108 | 5 2a. Se ewe Seo nee 
LPort of London - - — = — | =" | —|— Sie as 1 Bs 








@ Totals of actual notifications. 

» Totals furnished by the Metropolitan Asylums Board of actwal cases after correction of returns and deduction — 
of duplicate notifications. . 

*Including St. Peters, Westminster (population, 235), + Including Middle Temple (population, 95),. 
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March 7. | March 14.) March 21 





































































































Totals for 








1st 
Quarter, 
1896. 
, 12 
oO 1A 
4,972 |264 
4778 se 
252 | 12 
64) 9 
iil io 
158 | 8 
87 | 6 
> GLa = 
56 | 2 
23 | 2 
120] 3 
80; 1 
250 | 16 
- $18) | 10 
Boo! | a 
301 | 8 
250} 2 
TOL es 
30 | 4 
Oo) eee 
73 4 
28 | 4 
40 | 2 
145 | 17 
165 | 10 
Whe 3 
106 | 7 
78} 1 
144 | 18 
23h)| 11 
D5) 
6e | 9 
121, 6 
19 | 4 
80 | 7 
65 | 3 
316 | 21 
248 | 12 
174) & 
243 | 15 
Pat Lets: 
ie es 
28 | 3 
84) 5 
31 | ol 
) — 





Feb. 15. | Feb. 22. | Feb 29, .| March 28. 
2 oe Siete. | nen Tr 
: a . | 2 : % eS a ae B eZ ‘ ee 
Oo 1|R{| Oo : Ghia Peet oer Mero | lh to. See come 
392 23 | 825 13 | 328 20 | 331 15 | 381 21 | 365 16 | 316 all 
887 | — | 873 | — | 347 | — | 323 | — | 374 | —} 353 | — | 305 | — 
24 1 24 |}—] 12 3 8 it 23 a! 17 Seoul Bah 
a: 1 5 | — 5 | — 4 1 4 | —- 5 2 4 |— 
2 a 6 |—]| 12 = oF i 7 1 2 IL 
20 I 6 1 Gi ss Uf il 8 ,—| 10 |— 
6 = 8 1 6 == 15 iL 2 = 4 _ 9 == 
Ment OE DS a ed ae | dg 
6j)—| — |—; 8 i—}] 2/—] 0 1 1) 4f—] @]— 
3 if 2)/;—-}; — |-—-|} — J— a | Se ae oe 
| TJ |}— 8 1 See ee = il —} 1 |— 
3 = 4 — 2 = 2y | Se 8 = o) ae 9 |-— 
ZL) —| 26 3 | 14 nel —— 7 3 23 1) 14 2 
32 1| 24 Oe 2k BE TS) aS eh I oS eee 
1j— of -_ 3 = 4 = 2 == S| = 1 j}— 
ol |—| 14 |—]| 26 eee | keh = | 19 oft 
5 ee a ne es ee ee el ee ee ee 
ee ee oe a ere Ge hae ge i) Se] 
oe ite 3 o/— “a Oi Ore ee phe Zi) = 
6|/—| 4 ;—-!] 6|—| 18 }/—| 4]—} 9 |—-j; 4 ]/— 
— }—| 4)—| &}—} 2l—] sf} bl a p—y mie 
ee 8 ae a A oe Pe ae ee i 
pete Se Ge son Fe OE TR OO eee Eee Oe eel Spal 
ego es te PR CL BO) Be PS |, We) al Ted 
eee Bots he Ge (| eS | oe | lh a eee BS 
a Sy tie tO te Oi ed ee Gr de al) Sets 
Riles 8 ioe le Be a SP | Ge | ey Se 
10 4 | 10 2 @ 1 8 1 8 1 18 Srp it 1 
11 |—| 12 iy) Ley = 14, ali 23 J 12 };/—| b 1 
2 |— al —-|—— = if =e = 2 — @ jo 
9 1 5 1 So — 8 1 4: 3 a = Bl fo 
% tae Gr Gey ie Tey) 8 |—] 10 alt 
— 1 3 LS — at i al os 6 | 
9 | — 1 |— 5 a on t= “oS | 4s 2 
4, 14 14 | = 2 1 MN es a34=>/ => |= G | == 
26 4 | 18 1S eed 0 12 2 24 2) 1 |— 
22 |—| 18 — 10 3 A 1. 12 2); 12 |— 
ii; — Ge pee le —— |eeliG TP Ge Tey |) A 
20 qe 18" | = 1)-20 1 21 il 13 1 Se eels all 
18 1 22 1—1 10 2 10) |) at = 81 1! 20 —_ 
3 f= A — Si = Da ies |) —— Heh i) 5 — 
i 1) Oh aaa i No 25 == 5 i 1 1 
Lh ig) 6 a i 2 == 5 a 5 1 
Ct ee ee ee (ae ed a ee ee) a 
coed fens 1 = —— —_— — —_— a sak — — -—— ones 


| 


Sanitary Areas, 





; ee 
London, 

(Administrative County.) 
Kensington. 
Fulham. 
Hammersmith, 
Paddington. 
Chelsea. 
St. George, Hanover Sq.* 
Westminster. 
St. James, Westminster, 


St. Marylebone. 
Hampstead. 

St. Pancras. 

Islington. 

St.Mary, Stoke Newington. 
Hackney. 

St. Giles and St. George, 


Bloomsbury. 
St. Martin-in-the-Fields. 


Strand.t 

Holborn.t 
Clerkenwell. 

St. Luke, Middlesex. 
Londen, City of.8 
Shoreditch. 

Bethnal Green. 
Whitechapel.|| 

St. George-in-the-Hast. 
Limehouse. 

Mile End Old Town. 
Poplar. 

St. Saviour, Southwark. 
St. George, Southwark. 
Newington. 

St. Olave, Southwark, 
Bermondsey. 
Rotherhithe. 
Lambeth. 

Battersea. 
Wandsworth, 
Camberwell. 
Greenwich. 

Lewisham. 

Woolwich. 

Plumstead. 

Lee. 

Port of London. 








¢ Including Gray’s Inn (population, 253), Linceln’s Inn (population, 27), Charterhouse (population, 136), Staple 


~ Inn (population, 21), and Furnival’s [nn (population, 121). 


§ Including Inner Temple (population, 96). 


| Including Tower of London (population, 868). 
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Popula- |_ 
Sanitary Areas. ton | April4. | Aprilai. | Aprils. | Aprils. | Maya. | May 9. - 
CLSO I) qi ees = errr Br Wed tes 
: 2 ; 3 ; 2 > | g ; a . 
‘e) =) oO = 'S) a oO a oO =) o) 
MONS Sees atten Leia aS eee RS meen iN 
London - - - - | 4,232,118 |8265 27 | 339 10 | 306 11 | 326 13 | 330 10 | 3832 
(Aduninistrative County) - | - - |b258 — | 330 eee — | 308 — | 378 — | 822 
Kensington - - - 166,508 | 10 == 7 =| allp it 10 ei) eh: os 8 
Fulham - - - 91,639 3 — 2 — — 7 —| 17 2 of 
+ | Hammersmith - - O7,200 1 “SPR ett = LAM <n Papeete eet eel ee 
Py) Paddington: atrimrihe™ "pple dy RE ig St tah | ted! gull an!| Bip es 
&)Chelsea = - : “1 08258 Shea Tar ge ae ge jing 55, | Sek ae 
= St. George, Hanover Sq.* - 78,599 5 = 5 — 4 1 3 — 9 = 8 
Westminster - - 55,539 li 2 6 1 1 -- 8 — == 4 
St. James, Westminster - 24,995 3 —T — —) — 2 -- 1 = 1 
St. Marylebone - - | 142,404 |) 14 =a PE a 5 T. 6 Es 12 Sel Pah, 
Hampstead - - * 68,416 4 a 5 i 4 = b _ 8 = 3 
‘3 | St. Pancras - -| 984,379 | 15 i | Ey) 110 | i— | ae | = 1s |S hao 
Allslington -  - +} sttapel aa 4° “301 age) sey gel) =| gpl |e Sy aie 
Z| St. Mary, Stoke Newington 30,936 2 2 2 52 1 — Dy) = oy ee a 
Hackney - - |" JOsBOGh* 10 2) 47 1} 21 | —| 14 a) 1 | 27 
st. Giles and St. George, 39,782 : = a! — 1 — 1 —j; — = a 
3| Bloomsbury. __ ob 
5 St. Martin-in-the-Fields  - 14,616 == 1 —| — —|; — ae 2 =e nl 
5 Strandt+ - - - 1) al ae (ee — 3 —|-—- j= 2 
3 Holbornt - - - 84,043 3 —- 2 —|— —| — — 3 == 2 
£ Clerkenwell - g . 66,216 | 6 1 42) ie) as 1 5 ij —/ sar —* 2 
& | St. Luke, Middlesex - 42,440 3 i 2 —_ gy -= 1 —|— — 3 
(London, City of§  - - 37,583 2 aa 3 —|— — 4 -- 6 = 3 
(Shoreditch - - - 124,009 5 i 5 1 8 — 8 — 8 — 8 
43 | Bethnal Green : a ae A 8 2 9) = u —/| 21 —| 20 a ig! > 
ey iiilkechapelinemee!6T 3) kwon act ar lat ak |) oe [ome | By | ls Tigo eel oe 
44 St. George-in-the-Kast - 45,795 3 _ 4 — 8 _— 7 -- = 5 
- | Limehouse - 2 : 57,376 | 2 1 3) — 5} — -- i Ie a 4 
Mile End Old Town <8 repinae Fv GS gS) oi BON at Sy Ut) ae ge les 
(Poplar - - - | 166,748 | 7 ae By Ge et SN SE Pa OE Semen 
(St. Saviour, Southwark = - 27.177 3 1 2 — 5 = 3 poe) lec _ f 
St. George, Southwark - 59,712 3 t= 9 = al = i as z as 3 
Newington - > = 115,804 6 = 12 ee A 93) =15 te a2, 10 
St. Olave, Southwark - 12,723 7 i= “i sia it Akh aoe aS ies = a 
Bermondsey - - - 84,682 7 << 3 — 4 — 4 — 3 | 8 
Rotherhithe - - - 89,255 5 i 7 _— 1 — 8 1 3 = 4 
a Lambeth - - - | 275,203; 19 | —| 18 ie es Pik i) 4 | *a4 LAG 
‘6 j Battersea - - = 150,558 8 i 9 ="! 16 —| 12 Tass 5) i aa 
a Wandsworth : -| 156,942 | 21 fH) Pr I if tt RY hee) IES hee eee 
we Camberwell - = © 235,344 | 16 a! 20 Ssh Sh 2) 25 a 12 eal As 
Greenwich - - = 165,413 10 3 1 ae 14 _ 14 2 10 aa 9 
1 Lewisham - - - 92,647 | — —| — — 3 —/; ll — 4 _ if 
Woolwich - - - 40,848 ul _ 2) — i —|-— eres a= 3 
Plumstead - - - 52,436 6 1 6 = _— if _— 9 1 10 
Lee - : - - 36,103 1 — 10 a aD _ 6 vy) 4 == 4 
_ (Port of London - - — 1 a a es eet) ae aoe vie) Et Hl ee 




















' “ r ° s é 
® Totals of actual notification. 


Ss. ’ 
» Totals furnished by the Metropolitan Asylums Board of actuai cases after correction of returns and deduction - 
of duplicate notifications. 


* Including St. Peters, Westminster (population, 235). t Including Middle Temple (population, 95). 
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Weekly Statement, 2nd Quarter, 1896—continued. soils for 
-_ a Ouarier, 
May 16. | May 23. | May 30. | June 6. | June 18, | June 20. | June 27. 1896. 
SMe is (ec ite | es) s |S) see eas | 2 is 
Serle als jale|4| é (2e.|/Br ead) 8 le 
397 16 | 486 12 | 437 19 | 457 13 | 484 22 | 484 | 18 | 510 | 14 | 5,158 |196 
Sr Gag PE Lad ESO heeds ot Orie ol Boe Altea Leon, = 
9 i 1S <= | 22 1 11 = 21 — (i 15 } ==) St ——tiemeSoy |) 14) 
dobeeea 78 B42 ele ag lea egy he ee | ed a ok Piet 15 
13 imal (1) _ 8 —= | tut 2 16 — 9. | ==). 23 os 118 2 
8 =i) Nk — 15 _ 28 ea 14 — 19 i 20 2 165 4 
8 1); 13 | — 3; — 5 | 11 2 if il 5B | —rt 108 + 7 
(eat a 2 }—] 11 1 | == 6 1 Sani 6° | — 76 | 13 
6 =F 4 i 5 1 1 )|— 4 | — oo 4 |— 47 5 
— — 5 — ilk 1 SS 8 == 1 —|—- |— 17 aL 
19 —| 27 |— il? —_ 13.|—]| 19 A: 22 I 14 |—!| 206) 6 
76 => 1 — 4 — 5 |— A ee 4 — 5 —_ 61 ni 
11 Dba pS SA PRS oF 224 293 4) B= aT =.) 128 2) 205 | 9 
28 1; 50 ip ay) 9 | 38 il 35 2) 44 DS), FA ae 05" | aL 
6 ele ae a 38 oi — 5 1 ae 5 t= 2°) — 36 | 4 
15 iP 2s — | 33 —_ 26 | — 32, il 26 ;}—j; 28 — | 3825 t 
SA | oe Sah e fat 8 8 | eee | 
a oi) = cE ay 9 ee lt a ee 1 j— 1 = OP el: 
Pega 0 pea Pp a et Ghee Lae Oa steeds fo 
Pe eat Bi SN TOS 2 i ae | alae 
Pensa Goat See Tuk FG e etl g 29 hse ES ae Bi eat) 8 
a 6. | — See 38} — 1/— sited Go) = ay Wy al 
oe 4 |— 5 | — 6 |— 3 1 4 |) — 8 j|— 56} 1 
oe 9 — 5 1 9 |— = 6 f= 9 2 90 | 6 
SRE SSP tok Teh Se bee G8 WO Ee | NB bee Melee 288) ai 
| or Ae oe 5 1 12438) tea AG A SB heed 1 BS PS ey | @ 
12 aero TD —) 1 — 5 | — ia 3 1 1 |—] 104] 1 
3 a 9 L 7 it 5 |} — 8 1 9 it 6 —! 70 5 
10 1 oY Sai - toed wey See oe ABS |. 6 
12 }/—|] 2 |—|} 2 | —]} 15 2/ 18 J+] 25 1}; 15 |—j)| 189! 7 
eet capes at ah Bese Lge oh | ge i 9 8 
3 —_ 8 md 9 ae 8 1 3 — 10 = 3 ae 54 2 
RSM pelt el a YE Da eS oD SEO: | | Sal de 7 
9 — 9 = 6 = } -— 2 -- 1 = 1 =a 18 | — 
11 it | ee 5 WE dir aie 10 1 6 Os ea Sh 4) 
eee ee a) og) SA 9S eerie Cay bh se 1) Te pelea, ne 
de Rs) eG |W] 27 2) a9) 26 4 280 fT) — 2B | ee 1 | ae 278. | 10 
oy Wes 17 i) - 18 Te aesbe teas 102 1.) FES) eae Lic 215. | 8 
ae a) op | Wl We) sled 4s et | ot | 1) | te 2206 |, 8 
95 1 =| 99 91 14 PAG D7 Sle 28.) — 382 | — |. 33 Site 274 | 11 
14 2| 96 NS 1m aa Tee 8 5 9 38| 40 |— | 210! 16 
6 = 4 — 9 = — css 8 — 7 = 7 1 66 2 
tits walls aed eee eee SH a 2g it 4 |— 1 _ 222 

= este ay Meee _ 

~ ola ali le i hl 


ding Gray’s Irn (p 
pee ae (population, 
§ Including Inner Temp 





























Sanitary Areas. 


London. 

(Administrative County. 
Kensington. 

Fulham, 

Hammersmith. 
Paddington. 

Chelsea. 

St. George, Hanover Sq.” 
Westminster, 
St. James, Westminster. 


St. Marylebone. 
Hampstead. 

St. Pancras. 

Islington. 

St. Mary, Stoke Newington, 
Hackney. 

St. Giles and St. George, 


oomsbury. 
St. Martin-in-the-Fields. 


Strand.t 

Holborn.t 
Clerkenwell. 

St. Luke, Middlesex. 
London, City of.§ 
Shoreditch. 

Bethnal Green 
Whitechapel.|| 

St. George-in-the-East, 
Limehouse. 

Mile End Old Town. 
Poplar. 
St. Saviour, Southwark. 
St. George, Southwark. 
Newington. 

St. Olave, Southwark. 
Bermendsey. 
Rotherhithe. 
Lambeth. 

Battersea. 
Wandsworth. 
Camberwell. 
Greenwich. 
Lewisham. 

Woolwich. 

Plumstead. 

Lee. 

Port of London. 


opulation, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 


le (population, 96). 


21), and Furnival’s Inn (population, 121). 


| Including Tower of London (population, 868). 
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Popula- 

ones. Mee. July4. | July 11. | July 1s. | July 25. Aug. 1. Aug. 8. 
Gh) he as or Sees eae kae selieee pede LS SS ee 
o) a o = oO A oO A 'é) a oO a 
London - - - - | 4,232,118 | 9597 15 | 76497 11 [669 | 20°) 682°) 17 1.904) Sa | Me8ea ae 
(4dministrative County) - | - ~ |bs7s | — | 675 | — | 6821 — | 696 1~— | 6ge 1-—1 6851" 
(Kensington - - = 166,308 24 i 27 ali 25 1 23 2 24 it 27 2 
Fulham -- - -| 91,639 Osa) pis a Bima | 14} FSi 
| Hammersmith = - OBO GEE ee St 6 229 240 | 12 1 SoMa 
£9 Paddington - - = 007,846 | 9164 1] 026) mab: 988 | oe) Ba) engie Se) gel Bee 
= Chelsea - - - 96,258 1b; — 16; — 26; — zi —_ 15) — 2] 1 
= St. George, Hanover S8q.* - 78,599 12 1 10}; — 12 1 5 | — 10} — Ye 
Westminster - - 55,539 5 a4 oo) = 9) — 10 2 5, — es 
St. James, Westminster - 24,995 1; — 1) <— a Mee ees Th ces oe ee 
(St. Marylebone - - 142,404 27 1 19; — OF tes OF | aut 34 1 29 ri 
o | Hampstead - - - 68,416 5| — 10) — 3 1 3 ade 3 1 ite 
E\ist.Panerse- % <<) 284879 | 922) — fo st | -1] os} aty 89) =) erp}. Bet 
A Islington - : #1} 810,148) W47) Boag sod ly 44d ol aah OB pe See ae 
% | St. Mary, Stoke Newington 30,936 4} — 6}; —| —| — Oh eee a sb 2 
Hackney - - -| 198,606; 42 2 36.) 27) — 26 i 41, — 27 2 
cs St. Giles and St. George, 39,782 6} — 6 3 4 4 | 6 1| Peps 

3 Bloomsbury. 
oS, | St. Martin-in-the-Fields - 14,616 2); — 5|/ — 2 i os ta i ee 
2 | Strandt - - 25217 | =— _ 5 | o— 5482 $4 = de Sa) Bs 
B Wapiicrnt. ease der BOOMs | wo) ee og ae) ee AS he ee | eee 
e | Clerkenwell - - - 66,216. 9| — ee 5 a a Oe ee 23 1 
& | St. Luke, Middlesex -| 42,440 5] — 6] = Te | a ee a 61264 eae 
London, City of§  - - 37,583 12 ee i 8 1 bg ee 2 Sh Ves 
(Shoreditch - 5 =| 824,009 | 240) @ 2) See hd So Sa ee ee 
. | Bethnal Green - - 129,132 32, — as | — 20 1 Dil) 2a s2{ —| 31 1 
‘| Whitechapelll - -| 74,420; 14/ —| a2/ —| 6] —| 27] 1] 26] —| 99] — 
@4 St. George-in-the-East = - 45,795 il |-— 5 1 6 Oy Ae ee ee ae 
A Limehouse - - . 57,376 10{ — 8}; — 8s}; — 6 if ea 12 ass 
- | Mile End Old Town - | 107,592 a) 27}. — 17 2 16} — 84 3 19°] = 
Poplar : F - |naeerde | £22 | — | 2480: «Bibi 4 5) PE) ae he Soo esl tego ees 
(St. Saviour, Southwark - 27,177 5] — 8/ — — lis <a We ieee ey ee 
St.George, Southwark - 59,712 7) — TO ic Rie ae: ied et Gas 
Newington - - - 115,804 32 Th 13; — 19 ha OF tt. ee alte 
| St. Olave, Southwark - 12,723 1}. — eee — 5 Sat a 9 1 
Bermondsey - - 84,682 Sal) sae 7 1 G6.) == a6 |= 1k 2 Si z= 
Rotherhithe - - 39,255 5 45) — 5/ — 8 1 Ayal geet >| ee 
3 \Lambeth - : - |. 275,203 |- 48 | 2 |e Sh — lato) —1 46] 9) sod 2 1 kgeet Sep 
£ Battersea - : -| 150,558 LO! |e 17 | ef OS fa 2B th OG) Sanh Mage 4 
a ; Wandsworth 2 - 156,942 | 5] — AS] Wee) oe ye 33 1 161 =e 
# | Camberwell - - - | 285,844) 12 1 26 | -—~ | — 27 I 39 ) 90 |> = 
Greenwich - - - | 165,413 22 1 83 i 29; — 20 1 1s 1 Tt ee 
Lewisham - : : 92,647 9}; — 9} — HD ee i al eee 5 Rees, gi) Sew 
Woolwich - - - 40,848 6) = if Re. 5 1 Gs wes Wo nan et PR ee 
| Plumstead - - -| 52,436 i= 7\-— 12 1 19 = le ee 
Lee - - - =| B6108"] 14 ps | obeB eh ete Me a ele leas 
(Port of London - - os nas mm | Nae seg gue Tah ae lc 








@ Totals of dra i eh Yee ee | 
> Totals furnished by the Metropolitan Asylums Board of actwal cases after ¢ y deduct: 

of duplicate notifications. orrection of returns and deduction - 
* Including St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95). 
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SCARLET FEVER—continued. 


Weekly Statement, 3rd Quarter, 1896—continued. 









































§ Including Inner Temple (pupulation, 96). 


e 97569. 
































Aug. 15.| Aug. 22. | Aug. 29. | Sept. 5. | Sept. 12. | Sept. 19. 
SD JAS OA] O;AL oO ]ALT So JAIL S [A 
peste et Se a et ie eesae oh ne ee 
663 | 23 | 691) 15| 675/16] 749/16] 7921}18| 659] 11 
626 |— | 648|—| 6388|—| 687|—| 7@5|—| 623) — 
24;—j; 24] 1) 84)/—|{ 22/—!| 27] 8) 19|— 
i6| 2 W7j}-—-} 2%}/—} 11!—} 10; 1} @|/— 
ee Wt 1 Ge 7) | ae 8 
Toap |e AC bh an BF — TOE Ee eh 86 = 
10;/—/; 1o;/—} 14] — 8|/—| 12]--| 16)|-- 
2 | oS gma 9 eee eM oedema 
7\)— 9 | — 3|— 7\— é|— 2|— 
3/—| — |— 2|— 5)/—-| — |— 1|-- 
S6e) "| She) We OSeh SY SB Sh Br CP BB 1 
4) — 6 | — 2|— 1) — 9\— 3) -- 
387} 1} 28/—| 23] 2} 89/—| a7}/—} eB }— 
551-2] 66) 1} 55/—} 62] 1) yol—} wi — 
—|- 9|— 4 | — Tee 196 7\— 
Sua ee ed Soe i) SH Dk ep Po 
3|— 6 | — Sea 2|— 7) — 3) — 
2;—!| — |— Bt} ee ee 3) — 
eS | 4|— oe 2|— | — 3) — 
2) — 6|— 9/—} Wy— 4. | — 3, — 
9) — s}/—{| iwt—! 20);—} 23)— 9/— 
8 ea Si} 6) Ly a7 2 sj—| hj— 
3 | — 5) — a ae a ei Sit 
30; —/] 18 |— Oe SON ae AC ete Ff 
34;—} 484-2) -88)—} Br) —} yo) VI} par} — 
Bi di GB} 2) 42)+—]-s6+— | 3a) —|  ) = 
4|— 9;/—!] 10] 2 81 11 wi—j)} 0|/— 
8 | — 9 | — Si (a | 6| 4 8 | — 
29|;—| 22/—| 2;/—} w6i|—} ss|/—| 27)/— 
ite 2), 16 BR) - SEF Be Be) —-|- og fb os 
4)— a aa Ga) i) |e 2\— 
7i—-} ni— ee ees 1 a rit Sos 
Be O8) | Vey | — Wa yh. B08) PS gt} Ok BB 
—}|—; aJ/—}| 2i—-| —!-| e}/-}| -/- 
1mi—| wi—!}] 10) — Oh 18 Lp ie! 
5|— s|— Bi) ot 3/— 2) — 6 i= 
49i—j| g2/—] 387) 1) 44/—!| se! 1] 35) 2 
200;—| 37;—| 388| 2} 34£}/—! gel--| 28) — 
ie cA 2 | tI SO Rea oh Rt 
Sealed SSS | 6 Sie PT Been Pt - Seel | | Sa 
20; 2{ 25|/—| 381) 1} 39} 4| 46;—] 31] — 
9|— Sat 4 | — 7\— 2|— 2|— 
bobs. 16) 3% 1} — 5|— 7\— 2|— 
6 | — 4|— 6|}—| 10) —- 9 |— 9|— 
5 | -- 3|— 1|— 2)/—-} — |j—-} — J — 
_— —_ — pees 1 — -—— —_ —_— _—- -— —— 








Totals for 
or 
Sept. 26. pug ier, Sanitary Areas. 
° fs 
eae ees 
Oo 1A Oo A 
707 | 17 | 8,719 1218 | London. 
674 | ~- | 8,762 }\— | (AdministrativeCounty.) 
14) — 314 112 | Kensington. 
22.) all 213 | 5 | Fulham. 
13 | — 153 | 5 | Hammersmith. 
18 | — 293 | 4 | Paddington. 
ri et ok 196 | 3] Chelsea. 
Bios 116 | 4 St. George, Hanover Sq.* 
lj-r 81} 3 | Westminster. | 
1|-- 25 | — | St. James, Westrninster. 
29 | — 375 | 10 | St. Marylebone, 
6]/— 57 | 2 | Hampstead. 
25) eet 387 | 8 | St. Pancras. 
68 | 2 740 | 16 | Islington. 
10} 1 67 | 1 | St.Mary,Stoke Newington.. 
29s 440 | 1l | Hackney. 
3 | — 58 | 3) St. Giles and St. George, 
Bloomsbury. : 
eer 25 | 1) St. Martin-in-the-Fields... 
3j— 45 | 1 Strand.t 
5 Ve 50 | — | Holborn.t 
19 | — 179 | 1 | Clerkenwell. 
oe ee 113 | 8 | St. Luke, Middlesex. 
4, | — 92} 21 London, City of.§ 
29) 1 261 | 7 | Shoreditch. 
60 |— | 501] 51 Bethnal Green. 
38 | — 335 | 7 | Whitechapel.|| 
a 113 | 5 | St. George-in-the-Hast. . 
ll | — 109 | 7 | Limehouse. 
Sues 321 | 6 | Mile End Old Town. 
ro We aii | 285 | 12 | Poplar. 
5|— 43 | -- | St. Saviour, Southwark. . 
U i= 1138 | 4 | St. George, Southwark. - 
iG} |] == 239 | 5 | Newington. 
ee 15 |} 1) St. Olave, Southwark. 
12 )— 140 | 4) Bermondsey. 
a ae | 51] 31 Rotherhithe. 
48} 1] 6558118; Lambeth. 
Zid 339} 4) Battersea. 
13°) -1 238 | 7 | Wandsworth. 
30 | —- 372 | 10 | Camberwell. 
34 | — 870 | 11 | Greenwich. 
1j— 77 | 1 Lewisham. 
Re 72 | 3 | Woolwich. 
8}— 109 | 11} Plumstead. 
3) — 88 | 2 | Lee. 
i 1 | — | Port of London. 





¢ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse ( population, 136), Staple 
Inn (population, 21),and Furnival’s Inn (popwiation, 121). 


|| Including Tower of London (population, 868), 
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SCARLET FEVER—continued. 





Weekly eds 4th Quarter, 1826. 































































































Popula- pe Be ed 
Paaitaey) Angas. |, Hon | Oct. 3. | Ovt. 10. | Oct.17.| Oct. 24. | Oct. 81. | Nov. 7. ||. Nov. 14. 
2 Ds (RM Mal FS Si ers a val ay AHA I ie 
: a a v3 f a3 a 
edsliladiadlalijadald 
London - - - - | 4,232,118 |= 806 | 27 | 822 | 24 | 679 | 16 | 688 1 | 662 | 11] 654/18] 668} 21 
(Administrative County) «| « - |>77¢ | =| 1788 | — | 649 | — | 644°) —||--683 | — |- 626 | — | ~344-| — 
Kensington - . -| 166,308 | 25] 1] 83/— | 29|— | .25} 2 22; — 36 | — 14) 38 
Fulham: - ° - 91,639 | 23; 2; 81}/—]| 16|—j| 18; — 1G — 7 7308 1 Toad 
| Hammersmith «= + by 697,089 | sBet ze |! BL |---|. td be. St. —ji-16eh—le 14 — e4 4 
By) Paddington: «rsa ¢ FenarBee | abi od) Body Bd — ~ Ark —Ip—~ sel ill ecopale 3 | ean 
© | Chelsea H - + line 96258 1 Qa SL) 627) i Oe.) 2 aba 42 Shei ele ae re 
| St. George, Hanover Sq.* - 733599 | 0) (Tea Se) Go] 2B, “1 oe — rg 1~ oe = 
Westminster - : 55,539 4) — Se OE a oy a CN 2|— 
St. James, Westminster - 24,995 2/;—|; —|— 5}--}| —}|— 4) — —}|— a 
St. Marylebone " . 149,404 1 926) 2) 2B) 1s 2b — bie 1 24) — Sah a 9\— 
+ | Hampstead - " - 68,416 | 8}/—/ 12) 1) 4/—] 10/—|] nun} — 3/— 9) — 
£ | St. Pancras - ° -| 234379) 42/ 1) 88/—! 22|}—] 19|—] 34] —!--28)—1|. 07] 9 
Al\Islington .- x + tee 819148 | 975.1; 1-), 68 b BA- 66cl 1 f 88> 1i1|—soth 2) 0 woul | Began > 
, | St. Mary, Stoke Newington 30,986 | 12} 1; 11/—}] .6)—]- llj— 6|— so 3) — 
(Hackney - - + 45298606 7 6401) D4 42) Hd. a0q) 8 b SOnk—ip—<Jouh— 1 2 som — | © aera 
-{ St. Giles and St. George, |; 39782) 20/—|-a5)/—| > 5}/—|. 2} =. 11—1~— sl —]—agl q 
Sl Bloomsbury. 

— St. Martin an che: Fields - 14,616 3 | — 1|— 1)— He eer —|— 3) — 6) — 
a Strandt - - . 25,217 3 | — 21 =< 4|— 4) — 1) — 3]/— 4|— 
| Holbornt  - 4 : 34043 | -4 |=) 22 | =) 1g) — } aa 1|— 3) —] -=—j — 
< Clerkenwell - zn F 66216.) GIL) a> | eed Ser 1a a 6|/—| 12)— 
© | St. Luke, Middlesex : 42,440; 6|/—] 17) 1) 41/—j] 10] — C= 34 14 D124 2 
(London, City of§  - t 37588 | 9 | 2 Lea 6 | Sea 3s] — 5|— 64 
Shoreditch - . -| 124009; 27) 3] 17|/ 2) 12;/—] 17|—]| 19] 14. wl—] —-yg)— 
43 | BethnalGreen =» -| 129,182] 45) 1) 45) 2/ 82) 2| 53) 1) ssh—j 27! 2] -93)— 
‘= | Whitechapel| ° -| 74,420] 20) —) 24] 1} 9}/—] ig3/—}- a} 3} a0}:21] al— 
£4 St.George-in-the-East -| 45,795; 8|/—| 15/2! 1/—-| 7/4 5t—] 104 — | aad = 
3 Limehouse ~« - - 57,376 9;—|] 15)— 51/—)] 10) — 13) — 7 Ue: 2 
Mile End Old Town - 107,502 | 41 | 4.) 27 | 2s). 96] 1 )-15'-—- 15 |.— 18 | — VAL A3E 
Poplar 2 ‘ F dpod66,748 ) 24} bk} 2B. ool — }--S0ch— bso aah fe oo ME | Mapes 
(St. Saviour, Southwark — - 27,177 1) — 4) — >) 1 4) — 6) — 4) — 9% <4 
| St. George, Southwark — - 59,712} 11}|—}| 1)/—] 16/—| njJ— 77 2 10 | — 2\;— 
Newington - - . 116,804 | 22} 1) 22!) 2) as4— Sua 19), — 15 ee 1 11 | — 
St. Olave, Southwark - 12,723 | 1| — 1j/—| —j— 38] — —}— 1) — === 
Bermondsey - . - 84,682 2|— 6 | =. gai js 2 6/—| -11}— 6152 
Rotherhithe - “ . 39,255 9|— 1/— 7|— 3) — 4) — 20). 7 —_—j— 
| Lambeth « 5 -| 275,203 | 53) 4) 56] 2} 511/—] 87] 2] 40] 1] 38! 3! 35/1 2 
£j) Battersea - - -{ 150,558 | -41|/—| 24] 1). 31) —1|~-30) 1 37 | — 4711 29 | — 
A | Wandsworth P | 156,942; 26) — | 387/—| 84)—] 46) 1] 87) 11 * 85 2] ~og fe 
| Camberwell - - Pp 28b84d | 285.) 1)! ak je BOs a ir SBue 1 CS8Is Peon de 7 ea wes 
Greenwich - - -| 165,413 | 53/-—]|] 31/—J] 28] 2 sag — 32 | — 44) — 37 | 4 
oo - * : 92,647 4|— 9|;— 6} — 5] — 17} — 6 |; — 4)— 
Woolwich - - ° 40,848 2/— 38)— li — 1);— 1/— 6 | — —/; 1 

Plumstead - > - 52,436 5.2 8)— 4) 1 3 | — 4/— 4 | — 8 
“ - - 96,103 | 2) ay) BC a ee 1$— | ~== Ps 
of London * ‘ — a Pe ee ee Se ee Ps NL oe eee = nf ale 





























8 Totals of actual et Heaione. 


» Totals furnished by the Metropolitan Asylums Board of actual cases after cor rection of returns and deduction 
of duplicate notifications. 


* Including St. Peters, Westminster (population, 235). t Including Middle Temple (population, 95), 
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Weekly Statement, 4th ee 1896—continued. Totals for 
ae Jan. 2, . 4th 
1897. Quarter, 
Noy. 21.) Nov. 28. | Dec. 5. |Dec, 12../ Dec. 19. | Dec. 26. 1896. 
Ball ¢ 3| al a 4) gid Zlala) «(2 
ALOJASO SATO) 5 pag eToraro lA 
| t 
19 |540 | 19 1503 | 26.528 | 16 [443.| 19 12 |451 ; 19} 8,191 |262 
— 1576 | — \484 | — }504 | -- 1425.) — — 1457 | — | 7,845 | — 
— | 29,);1 1.17] 2194) 1/17|— 11 181.8) - 336) 7 
2} 19)-2) 7|)— 118] 2/12) — —j|14)/—]| 245 | 10 
OU Se LLG et & | se S| ee) eo 15 
—| 9/-1/15}—}15}—] 8/ 1 —117/ 2] 237] 6 
—|15|/—/16/—/10) i} 8/ 1 —| 8{|—| 2091 7 
1}; 3}/—/|10}/—j| 6) — 145 = —j}10|/—j; 129) 4 
—}/ 2}/—}; 1/—/} 8)~—) 38)/— =| 5\/—] . 52)— 
ee en oe ee eee ea, Fe ete 
—|11} 1/18] 2}/1};—] 9} — —| 8|/—) 198) 7 
2} 8}—|imj;—{| 9'—)}. 8) — —| Bi—| 12} 3 
= j 411i —| 2b| 1125) — | 26 | ~ 3 20) | ay) Sab | 4 
2 | a| 1) 45| 3/55.} 1/581 1 9) 88 leo 1781-1190 
—| 4) 1! 4/—| 5/—| 2/— - “3 si | 2 
Y 297-2 1°30,| =] 86r) = | 96 | a 14-35 | — | 7549" | 16 
Se oe | Oy et | F1—] | BEY 8] 
et avs 1j)—{ 6);—/ 1) 7 eB “98 | f 
Gage ae a | 2) | ll oa ae 
—} 1}/—) 2};~-|—|-| 3)— —-|—-|- 25 | — 
—-9|—1|. 5 | 8 | -- | 12) — —!| 7) 1 145; 7 
—/} §;—/} 10 5-138) — —| 4/ 3] 102] 8 
Se a Se A es PS aa eb | 2 50 | 2 
2899 4219s; 14 18:) 21 119) 4 ~—| || 939) 9 
— |} 29) 1) 12}—) 10} | 24) -- -- | 20)}— | 390] 9 
ae oe ee) Lee | al ==) | biel. pases 48 
= 16 4) 2] 6) — Be igs ema «tend! Fo 
1/9\/—| b./—| 9|/—/ 6; — =| ah] rel 5 ine) [2 
@ hav =-1) Gl k 24 =13 = ful wii ayo] 16) 
Seay £6 LATe — 28) | 18 | — 1:| 49 | eb fonds 
— [FS b—| Stahl) =]).i] = je} ple 48 | 2 
—| 9/—);13/—, 4)/—]| ej —} 3)-1] 9|-—| 17] 2 
1/17 |- 15] Lp4si— | 71 By -8--2:) 19] |b} gow] 12. 
Ae Ce he) de I wee | a ee | a 
= bore |i be Bie-O gle) a bei) 614 92) 5 
—/| 7/—} 3} 1] 9})/—~}—;—j} ti} 2@]— 51 | 2 
T 126 | | Bt - 1232!) B| Shel 2. ROS EL} B81 Tel Vener) 22 
2-96 | -k | poe — 1-334] a1 90+) 4: 11)).e-:) 18 | —-- .s9e1) is 
— 1:32 |= | abte— 1.83] 2] 22) 38 )a8 --:/ 14) 2) aya 
S aa) 2 sve 2 e241) a So! 1 a7 | S2-|) 205) “Tal, 4g5e | J6 
Prey | 208 BIS @ 17+ 1 14) -1.), 2 | Bl (3091 16 
— /12 | —/ 10) —|13/—j|10) 1/. 8i—|] 71 1) 16+ 2 
= itt) =) isu Sh i=] | el =H fay 8] — 25) 1 
1}/10| 1) 8|—| 3] 1) 4;—|.8/—] 2/— 75 | 6 
—/-3/] 4|- 34-1]}-3)/—| 3)-—j-—|]—] 10] — 35) 2 
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——————— —$—__—_— 
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SCARLET FEVER—continued: 
























































































































































Grand 
Totals for 
Year 1896. 

iS A 
{ 
27,035 | . 940 
25,679 — 
1,077 4Q 

649 29 

555 | 21 

853 | 22 

595 | 23 

382 11 

236 10 | 

83 3 

894 26 

310 7h 
1,183 37 

> 2184) 57 

240 8 
1615) 36 

193) 7 

| 3 

15s.) 6 

142 — | 

481 | 15 

278 |. ot 

238 ai 

728 39 
1,344 35 

739 20 

424, 18 

373 | - 15 

810} 34 

996 i 55] 

145) 5 

344 17 

693 | - 29 

6G 5 | 

403 | 90 

272 10 
1,661 65 
1,194 | 32 
1,032 | 29 
1,241 | . 52 
1,190 51 

356 

147 

367 | 18 

171 8 

5 — 











Sanitary Areas. 





London. 

(Administrative iit ) 
Kensington, 

Fulham. 

Hammersmith. 
Paddington. 

Chelsea. 

St. George, Hanover Sq.* 
Westminster. 

St. James, Westminster. 


St. Marylebone. 
Hampstead. 

St. Pancras. 

Islington. . 
So. Mary,StokeNewington, 
Hackney. 

St. Giles and St. George, 


Bloomsbury. 
St. Martin-in-the-Fields. 


Strand.+ 

Holborn.t 

Clerkenwell. 

St. Luke, Middlesex. 
London, City of.§ | 
Shoreditch. 
Bethnal Green. 
Whitechapel.|| 

St. George-in-the- rie | 


| Limehouse.: 


Mile End Old Town. 
Poplar. ; 

St. Saviour, southiiek, 
St. George, Southwark. 
Newington. 

St. Clave, Southwark. 
Bermondsey. 
Rotherhithe, 
Lambeth, 

Battersea. 
Wandsworth. 
Camberwell. 
Greenwich. 
Lewisham, ; 

Woolwich. 

Plumstead. 

Lee. 

Port of London. 





ft Including Gray’s Inn (population, 
Inn (population, 21), and Furnival’s Inn (population, 121). 
§ Including Inner Temple (population, 96). 


253), Lincoln’s Inn (hopulncion: 27), Charterhouse (population, 188), Staple 


|| Including Tower of London (population, 868), 


M 2 


Sanitary Areas. 


London - 


3 
o 
m= 
iS 
n 
om 
a 


(Administrative County) 


(Kensington - - 


Fulham 


Hammersmith > 
Paddington - : 


Chelsea 


St. George, Hanover Sq.* 


’ Westminster = 


LSt. James, Westminster 


( St. Marylebone > 


> | Hampstead - - - 
$ 2 St. Pancras - - - 
a Islington - - - 
Z| St. Mary, Stoke Newington 
Hackney’ - - - 
_ (St. Giles and St. George, 
+ | _ Bloomsbury. 
= St. Martin-in-the-Fields - 
a Strandt : - - 
=‘ Holbornt - - - 
= Clerkenwell - - - 
35 | St. Luke, Middlesex - 


E. District. 


Distric. 


'§ 


# Totals of actual notifications. 
» Totals furnished by the Me 
of duplicate notifications. 


(London, City of§  - 


(Shoreditch 


Bethnal Green - 
Whitechapel} - 


St. George-in-the-East 
Limehouse 


Mile End Old Town 


Poplar 


St. Saviour, Southwark 
St. George, Southwark 


Newington - - 


St. Olave, Southwark 


{ Bermondsey - : 
{Rotherhith:- —- 


Lambeth 
Battersea 





Lee - 


= = 


Wandsworth - 
Camberwell 
Greenwich 
Lewisham 
Woolwich 
Plumstead 


(Port of London - 











4,232,118 |#256 
2 - |>o45 


166,308 
91,639 
97,239 

117,846 
96,253 
78,599 
55,539 
24,995 


142,404 
68,416 
234,379 
319,143 
30,936 
198,606 


39,782 
14,616 
25,217 
34,043 
66,216 


42,440 | 


37,583 
124,009 
129,132 

74,420 

45,795 

57,376 
107,592 
166,748 

27,177 

59,712 
115,804 

12,723 

84,682 

39,255 
275,208 


150,558 | 


256,942 
235,344 
165,413 
92,647 
40,848 
52,436 
36,103 





Jan. 4 Jan. 11 Jan. 18 Jan. 25 Feb. 1 Feb. 8 | 
. | 2) Sy aa a eee 
Es 2 S 2 a @ o Es oo) 3 oO 
oO o oO a oO = oO i) oO ia i) a 
66 | 221 48 | 241 59 | 269 51 | 306 61 | 256 63 
— || 277 —— | 220 — | 265 —— 118285 — | 220 — 
22 2 4 it 6 ——!} 10 2 2 2 5 1, 
13 9 9 a LAs 4; 18 ag 9 4 
3 1 5 1 7 2 6 2 { 20 2 7 3 
7 1 5 3 2 3 2 — 9 1 5 1 
6 3 | 10 2 7 2 ) 2 14 5 8 5- |! 
1 aS 1 =a 3 1 3 —! 10 _ 3 Ly} 
1 2h. 8 1}; —}|—| 4]—f 8 Li Bo) 8 
Se) eee) ee tp ee 1) —};—) tt —i— ] i 
5 1) 7 | pO SY eed rae ai 2} 
3 a 4 Za dl or 2 5 Zap AO 2. |! 
8 Z “f = 6 — 8 3 Sa ieee 1 6 — 
26 6 16 6 16 6 8 2 9 == 30 6} 
i 2 1 — 2 = 1 = 1 Le — | 
8 4 18 1 14 5 10 — 3 16 1 5 2 |! 
2 = 3 = 1 — 1 al 5 = il =< 
PS) pf) 4 SS] sa Se St 
2; —-}/—}f}—-}—/ —! 7 rt} aft—}— ft —f 
Se eat ie ae ee Lt 2 | a ee eee 
2 Pe lease SP Pf Se hee 1 
2 _ 3 38} 1 i 3 a 3 — 5 a 
6} —! 8 1} 4-—} —}—f at) ot =a 
2 pee ei cas 34% ti ah at 1}: 
18 6 4 1 3 2 5 2 6 3 8 3 |! 
5 2 3 i 4 ui 4 La a4 2 6 1} 
a ae ee: i) eee 3 2; 5 | —} 
4 _ 4 lh S = 2 3 4 I 4 = 
12 5 10 = ieee 3 17 3 12 3 13 2 |i 
15 — 6 2} 6 2 9 1; i 1 13 1} 
u = 1 a — 1 2 = a il _— a 
2 —} — _ 2 = By ay ea 1 Soa 
4b 1 3 1 & Se ES 3 6 i 1 1 
1 = —_ — | — =| = — a = 1 —s 
3 aa if 7S Samet! | 1 —_ — 5) t 4 a | 
1 — 5 7 2 2 1 = 9 tl) ae ach 
15 Sit 38 2} 14 2+ 10 4) 15 3+ 10 3 
12 4} 12 4} 15 2 8 2 9 = 8 BP 
1k = 1 1 2 = 4 = 5 ca 5 i 
17 4} 10 — 16 2); 30 4} 23 6 25 2 | 
7 2; 12 14 4] 33 Ae 27, 8} 1s 6 
a == 33 = 3 = 4 [= 6 2b 2 
_ —|— = 2 i 5 1 a — 3 2 
10 4 vf 2 5 4 6 2 2 3 3 3 
= Se 3 1 2 1 4 — ZT oe 3 Lp 
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Weekly Statement, 1st Quarter, 1896. . 














* Including St. Peters, Westminster (population,235). 











DIPHTHERIA. 
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tropolitan Asylums Board of actwal cases after correction of returns and deduction. 


¢t Including Middle Temple (population, 95), 
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DIPHTHERIA—continued. 












































































































































Weekly Statement, Ist Quarter, 1896—continued. eer for 
ce | Quarter, Sanitary Areas 
', Feb. 15. | Feb. 22. | Feb.29. | March 7. | March 14.| March 21.) March 28.| 1896. J ALeas. 
Se | 22 Se eee ee ehh a Vee he | 2 
218, 2/8/23 1/8) 2 18) 2/8) #13) 2/2) 2 18 
Spa | ORY Oo ey Oo TA OPA OR pO | a |e = 
237 | 44 | 256 | 48) 245 | 48 | 217 | 46 | 264 | 44 | 283 | 52 | 234 | 51 [3,285 (681 | London. 
220 | — | 236 | —| g27 | —| gos | — | 247 | — | 266 | — | 229 | — | 3,706 | — | (Administrative County.) 
194-5) 8-11 9 |=| 4i1—| 8 | 3} m7) 8) 2.) —| 87 )/20| Kensington. 
ee oe yar BOO Sh Oe Sp aS eh a ean hy Oe 1| 180] 35 | Fulham. 
Peete ies | ty) PS oe ewe bP ah 8 al ae te | Hammersmith, 
414) 24—|j~2 };—| 38] 2] 5 | 3} 6 |—]}] 8 | 1! 55) 19| Paddington. 
3 7121-10 | 2) Ll) } 2) 1) 8°) —|. 2 b—] 8% | 25 | Chelsea, 
i [tam 5 oa ie it | ss 9 | 1 | gs |— 2 1 42 | 7 | St. George, Hanover Sq.* 
et os PS) ee 8 oe el |) SB l> 2 b= Lo 47h 9) |; Westminster. 
“5 Ne RN pam oe hf me | na en Mee 1ji-r 1ji— 6] 1) St. James, Westminster. 
Bo) elie es) 6 | ON 6 ee). aha 6) Bl 4 in| 8s |.24 } St. Marylebone, 
1} 2}; 5{/—| 4/1) 4{1!—|] 8 |—| 6 | 1] 7 | 2] 90] 14) Hampstead. 
i 1-3 a0 2) Oe |) 4) 8 fb a) as | 4] a9! 6] 24.1" 2) 94g 181) St. Paneras. 
24 }-4/ 19 31 18 a im 2) 16 2| 14 6| 16 7} 223 | 59 | Islington. 
sy ot S 1 1 3 1 2 | -- hoe i 1 21 | 7 | St. Mary, Stoke Newington. 
9 Z| 2 8 2 6 2.) 10 21 33 £ 8 |— | 188 | 27 | Hackney. 
ie ri—mypy — J -]} — JK i = 1 Rl 17 | 2) St. Giles and St. George 
Bloomsbury- 
— ff ee ee a ed aes ee 1 | — | St. Martin-in-the- Fields. 
oe 3 1—) — J—-|} — JK 5 ae ee a ee Ney a ee 101 1} Strand.t 
3 i— oS Pe eg 2 i= = a ee 15 | 3 | Holborn. 
Si = 5.) 7 2 8 3 oF eae 5 1 yO os 51 | 11 | Clerkenwell. 
= 2 1 i|j- lj} — 2\— 2 1; — ie 26 | 7 | St. Luke, Middlesex. 
| ee 1}—|] — 1 Pe SS a 20 21) 2 | London, City of.§ 
9 1 il il 10 1 9 2 11 3 5 2 7 1 92 | 20 | Shoreditch. 
12)— 9 7 a is Ug 4 3 8 1 Le be ae 96 | 24 | Bathnal Green. 
6 3 3 ;—] ll 2 3 [— 9 |}—]| 10 1 ii By 85 | 16 | Whitechapel.|j 
a. Wc 6i- 4 |— 5 |—}| —|—- 5 1 2 3 53) 8 | St. George-in-the-East. 
i=) “4 i—| 5 | ft) wo | ah 6 |) 1) 4) 1 20.) 34 eg | 11} Limehouse. 
14) — | 42 2 9 a ea ie 2 13 25 4 iL 18 1! 163 | 26 | Mile End Old Town. 
ei tl 9 |.) tl 21-6 | 2) ae ef | as, eo a 6) Pope: 
Ld a a ee cee ee al ee A | re 2 NE ea tel ee 10) 31/ St Saviour, Southwark. 
5 ikea | a il 2 1 1 ad 4 |— 4 ie 2 1 21} 4) St. George, Southwark. 
4 1 9 £ Se ay Ae 2 3 3 ose 4 1 72 | 15 | Newington. — 
ee ee le a 1;— }|}—-| —-J- 1 j— 4} 11 St. Olave, Southwark. 
Seite: 9 | — 3 |-— 4 );/—}; — |— 4 |—| — 1 27 | 4] Bermondsey. 
a 1/—!|!—-j- AW 4 1); — il Re 31 | 6 | Rotherhithe. 
2) 18 | a) 9 19 }—| 38 | 2] 14] 2] 9 | —] 149] 29! Lambeth. 
5 bt ts Lo AF 9 2 9 i 7 Ze ae 2; 140 | 27 | Battersea. 
| 2 D) 1t—) 47=—) 9 | 6 1 4 {| 2] 61] 8 | Wandsworth. 
2.1 1/ 19 | 6| 38 | 1| 32 | S| 29 | 5; 40 | 6} 20 | 5] 800] 50} Camberwell. 
26 ell aly So 20 4) 1b 18 iss 10 4) 20 4| 286 | 49 | Greenwich 
4 Di ot 1 3 1 ily ses Sia a acs 5 3 56 | 10 | Lewisham. 
ty eee 3 | — 1Tyj-—-'j -J- 4 | — 1) — 1 1 25) 5 | Woolwich. 
tar 3 3 1— = Pe ee 5 1 3 |— 2 L 57 | 21 | Plumstead. 
2);- 2 2 eno tee 1 be ae a 1 | -- 24; 6] Lee. 
aii) — fp = > — |. Ga ae | = | = ese os — | — | Port of London. 


























+ Including Gray’s Inn (population, 253), Lincoln’s Inn ()>pulation, 27), Charterhouse (population, 136), Staple 
Inn (population, 21), and Furnival’s Inn (population, 121). 
§ Including Inner Temple (population, 96). || Including Tower of London (population, 868). 
































































































































APR eon, emg Gltea oy 
DIPHTHERIA—continued. 
Weekly Statement, 2nd Quarter, 1896. . 
Popula- ae = . Se 
Sanitary Areas. tion April 4. April11, | April18. | April 25. May 2. | May 9. 
(1891). ES ee ney 
: zB ‘ w i a : A ; a , a 
- 6) = oO A}|o =) oO A 8 =) | 2 — 
London - 3 é - | 4,939,118 |*178 | 45/167 | 44/205 | 41/207 | 41 224 | 35/215 | 40 
(Administrative County) - | - = |’469 — | 167 —— | 407 — | 200 — | 245. | 209 =e 
(Kensington - . ~ |. 166,808) — so 2 1) fot se liaq beagle fea) 27 Bg 
Fulham - R ~ |. 91690). 6 O18 Wee eal al oe! Tale ceo oan ee ee 
S Hammersmith - - 97,239} . 1 4 2 iy 2 5 GF 2 1 4 1 4 3 
S| Paddington - : oy dg G oh Sy See bag ao 11) 4 eee 1 
AlcChelsea  - . oh fogee34t od SL Rw ob Bere oP ke hee fee 4 Nie al Wie ee 
= St..George, Hanover Sq.* - 78,599 at 2 3 1 pd it 4 a 3 —-j— — 
Westminster 4 - 55,589} UV | —| 8 | =) sil) —|) 8 : ese 1) pt Hee 
St.\James, Westminster -| 24,995; — | —| 1 /—|— | —| 2] —| 2] —| — | —} 
_{St. Marylebone — - Bie eh ee ee | rt i8 1} 8 S.-i" 2°) ire 2 | 
6 | Hampstead - - - 68,416 3 2; — _ 4 = 4) = 5 = 
= J St. Pancras - ‘ ey oe ONC Ree ae ee a ee ne ee 128 Sed 
AlIslington - - + | SIGS Bs BP IB Sao 2 1ST aah | SQ gaa las ag 
7% | St. Mary, Stoke Newington] 30,936/ 1 | —)/ 2/ 1] —| —| —/ —j| 8} —-]| 1] — 
LHackney = - ~ | 198,606 | 5 ae etiy (ae eae | 81 8 e3 10 ot a0 1 
St. Giles and St. George,| 39,792; 2 | —}| 2 | —| 1] —} 2) 4) 1 4 | — 
s Bloomsbury. _— | | 
St. Martin-in-the-Pields -/ 14616 | — age oe = he ai pe! Pole - sl 
2 | Strandt : - - BEF SO i Ne ae a 
= Holbornt - - » 84,048 | a ce ae — 2 — 7 Que | = a 14 
= | Clerkenwell - - =| @ 66,216 f 55 1| 5 ty) Ls | a SS 2 a 
& | St. Luke, Middlesex - 42,440 3 _ 1 = 2 ee ee! 2 == 9 = 
Mondo, City oho: 4 oe tut SOURS PSs! le oe eS oe ff See) Be ee 
(Shoreditch - -  -| 14009) 5 | —| 4| —| 2) —| 3 | 69 ae ey eee 
ys | Bethnal Green P -| 329132 | 8 2 5 1 7 ae 7 | =| 2 9 2 f 
© | Whitechapel] - SGC eee eke ede ee Sees =| ge ince Fo eee 
= St. George-in-the-Hast > 45,795 3 = 6 1 3 1 9 2 2 — 3 — | 
- | Limehouse = - - £7,376 | 8 CNS ty ce ee By (Sal eet ae Oe 1} 
Mile Ena Old Town -| 307.592). 9 |. 14,21 oo) a ae Pe ee Pea 1 
(Poplar . - -| 166,748 | 7 a 7 1}; 9}|—| Hn 5 | > 16 1| 4 1 
(St. Saviour, Southwark - ST h 2 ae OS ea a a 1] 
St. George, Southwark - 59,712 3 2 2 1 2 — 1 _ 3 — 9 1 
Newington -« : - | eaipeoe |) V2Ple—" 24 Pk is efor Peel 44) bon Bae ieee 
| St. Olave, Southwark - e231 ae = 1 == 1 1; — = La eo it — 
| Bermondsey - - - g4682 | 2 | —| 4 S42 ar 13 cs hon es are 1 
| Rotherhithe - - - 39,255 1 <1) eo —}|— —}|—- ; —] — i = 
g|Lembeth = -  -| 275003) 5 | -—| 10 | 2) | 4) 10 | 2) 5 | 8) 9 | 8] 
£ | Battersea = : - | 150,558 6 — le 2 —_ 7 1 % 1 5 — 
& | Wandsworth - -| 156942; 4, —}| 2) — —| 8 id a et lg 
w# | Camberwell - - - | 285,344 | 10 3) 14 2. 2D 4) 20 | 2)>82 29) 27 2 
Grecawich * , -| 165,413 | 12 2| 16 2} 22 Oo) Ney) 2 2) case) ay tag 2 
Lewisham += - =| goer |) 46 2/ 5 Ps Te ae a == go) | Woes) | ed ee 
Woolwich =» - - 40,848 ie _ 2 i 1 1 2 Q2)— = 9 <i 
Plumstead = 3 52,486 | 6 2} 8 3 S oer), ie — 2 2 
Lee - - - 36,103 1 -_ 2 1 1 oa 3 — 4, _ 1 — 
Port of London - - — oe —|— —|— apf | eset ee | Si! Cal a 














® Totals of actual notzfications. : 
t Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction 

of duplicate notifications. } 

* Including St. Peters, Westminster (population, 235). t+ Including Middle Temple (population, 95), 


Cases. 
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10 
20 


183 








DIPHTHERIA—continued. 



































Weekly Statement, 2nd Quarter, 1896—continued. pees for 
’ Keech ‘ 
May 16. | May 23. | May 30. | June6. | June 13. | June 20. | June 27. 1896, Sanitary Areas. 
y wa wy H g A 
o a Co) ran o we o oS a) = o Sg o 4 5 
Pith ee ON ORM Oo EE On a Oe | 
43 | 271 56 | 247 | 40 | 275 | 49] 269 | 47 | 262 | 40 | 250 | 37 |8,015 (558 | London. 
— | 289 | — | 225 | — | 267 | — | 254 | — | 248 | — | 289 | — | 2,850 | — | (Administrative County.) 
al 3 2 5 nip al 2 9 |— 4 att 8 iL 78 | 14 Kensington. 
8 3 5 | — 3 1 4 1 A 3 | — 68 | 10 | Fulham. 
=~ 1 1 oy = Dy) 1 1 j|— on 1 i 31 | 14 | Hammersmith. 
Sr a | Oi a ae foe % |) Sey ae T= Bo) ha PP ao eau weon. 
i were a Oe a Pt TE Bee Oe Ot Ae Oy Mere aie | Ctelaen, 
= 8 | — zt 1) Sal Cl ae oe 31) 7 | St. George, Hanover Sq.* 
eo a a el 2 bi ae LBs 18 | 2 | Westminster. 
— 1 |— ee 3 Bi Bre ta 13 | 1 | St. James, Westminster. 
9 ia 3 3 9 |— 7 |= 2F oihes= 5 2 62 | 14 | St. Marylebone. 
a 2 1 2 1 2 1 3 | -- Ei ae 4 1 34 | 6 | Hampstead. 
Sie wo | ay tet 8 | — 9 14 | 2 8 |—| 119 | 20 | St. Pancras. 
6 29 6 33 {) 21 5 24 1 35 5 33 6 301 | 68 Islington. 
co ea Sale tur Seamed fs ie be 22| 5 | St. Mary, Stoke Newington. 
eevidien, Sect) ve ey ioe eae ies er Ot | ethene 
— | 3) — rN es, ee ea ay 1 7 a ees US eee 22) 3 | St. Giles and St. George, 
4 i de ee ge pers ice pee hee at kalo Prag riers Pe : | 
. Martin-in-the-Fields. 
a eee Bevo eae tierra heat he kage 9) 2) Strand.t 
= eS 2 )— SP en (Ge Be eae 26} 3 | Holborn.t 
=e 4 1 8 |— 4 2 2 |-- Seta 8 1 55 | 8 | Clerkenwell. 
=) | el Bilis p= 4a ero pie 8h = 1 ee 7) et pukoumiadiccant 
eg one ae cee ee) = 2 |— 1 1 ee ae 16 | 2) London, City of.§ 
Se oe Se ee Pa oe ei ae ee ae | Shoreditch, 
Hi 96 fF we OOS) ae ue sl oh Bey 2a 13) =P oer a | Bethnal Green 
Bei Te 9 Co 5 1 5 ij 3 S| = pl 5) Whitechapel.| 
bbe An) 8 Z A 1 6 2 ae eae ed, 56| 8 | St. Gecrge-in-the-Bast. 
P10 | SL HP OP et FF apts Pe SB 2 78 IS imehouse. 
2; 8 | 2} 12/1] 1¢ |—-| 10 | 2] 18 | 1| 4 |—| 142 | 22| Mile End Old Town. 
a} 4 = 15 3 14 2 15 2, 16 6 13 1 159 | 25 Poplar. 
= Ay boils 1 t it 3B )-- ee ies 16 | 3) St. Saviour, Southwark. 
=e 7 ‘t Fa ees 3 |— 1| 4 d 2 oe 38 | 7 | St. George, Southwark. 
1 A 4 6 1} 40 2 is 3 a 0 ieee 75 | 13 | Newington. 
So ae | pe | eee | eee 14)/-—- ie ee ee OO | ee 8 | 1] St. Olave, Southwark. 
1 8 | 1 4 1 5 a Ce ee 3 a i 46 | 15 | Bermondsey. 
xe |} = 30) 1/-— 4 0 a A oe 14 | 1 Rotherhithe, 
Sie ae | ele nu | 2! 1.91 18 |} 1) | WV) 38) oa) Lambeth. 
ioe } ol B® one tel ee EO ee Ae iS atterses, 
oe 6 p) lo 9. |} == 4 cs ee 3 1 49 | 5 | Wandsworth, 
| 2 | 7/| 27 | 6] 30 | 8) 28 | 5) 24 | 6] 83 | 7| 300 | 66) Camberwell. 
9 | 99 9| 19 9/ 21 Ol tt | 2) ot 3} 18 1 | 219 | 31 | Greenwich. 
1 9 a) 26 | = 8 1 A Hh 9 2 1 dl 71 | 14 | Lewisham. 
i S..) Sos 5 2, 2 th ae le 19| 7 | Woolwich. 
er Seg) Aah a alt a 18) 6 Re a ie) ede ten Primastead. 
a 9 1 7 Ve 1 1 QQ )/—-) - |—-}| — | 22 | 8 | Wee. 
oh be ee aed ee ee eS te | O—  — | Port of London: 
| t 



































¢ Including Gray’s Inn 
Inn (population, 


§ Including Inner ‘Temple (population, 














(Geman 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 


21), and Furniv 


al’s Inn (population, 121). 
96). 


|| Including Tower of London (population, 868), 


184 





































































































DIPHTHERIA—continued. 
Weekly Statement, 3rd Quarter, 1896. 
Popula- : 
Sanitary Areas. tion July 4. July 11. | July 1s. | July 25. Aug. 1. Aug. 8. 
- (1891). | a PE a pa pad re | 
_ | a a > heat ieee a te ar 
Oo | ey So] AS tie} Oo peo ae eos a | 
London - - - - | 4,932,118 #279 | 43 | 282 | 47/2986 | 53] 312 | 50/204 | 43/278 | 54 
(Administrative County) -| - - 259 — | 264 = | 2660 — | 289 | — | 270 — | 256 — 
(Kensington - - - 166,208 | 8 2 6 p Rate U3 4 if A) as 2 7 2 
Fulham - - - 91,639 4 2 6 7 4 = 6 1 8 = 7 | 2 
S| Hammersmith = - ~ | Orage} Bom A | a eg Ge Og Te ee 
3 jPeddington-  - | gues] 4] —| 6] 2) 8] 1] | —| 8 | —| 6} a 
2 } Chelsea - 5 - 96,253 | 7 2/14 / —| 12 4| 17 8] 19 6118 4 
= | St. George, Hanover Sq.* - 78,599 | 1 = 1 z 7 ae ee 3 a ; ae lbs 
Westminster - : Bopoe EG aa ee Pee oe oh aes Ly. 23 2= 1 See ae 
\St. James, Westminster - 2S00b bi Sh a ee a a oa a eee 
(St. Marylebone - -| 142,404) 4 Spe: 2] 10 4( 5 i 3) 5] =— 
+ | Hampstead - - -| 68,416 11 1 2) 8 21° 3.) =) 6 = eee 
S| St.Pancras:  - -| gs4s7| 5 | 1) 10 | —| 12] 1/ 10] @|°9 | =| #4 14 
Q |Islington - 3 -| 319,143 | 20 &| 34 5| $2 51 30 2) 38 2! 15 2 
z | St. Mary, Stoke Newington 30,936 1 —| — = i = 2 a — 1 — 
UHfackney - - -| 198,606 18 4| 12 | —| 8 4| 14 | 1] 9 ii 38 3 
rSt. Giles and St. George, $0,782-(5. 2) a EN om a Be a 
+3 | Bloomsbury. | | 
-= | St. Martin-in-the-Fields - 14,616 | — Seed ae a tig 5 ee am elias ae oe = 
2 |Strandt  - - ~| sonopr i |) y | Sy De ee ee ee 
a Holbornt~ - : - 34.049.) O°) =P) hey Be 1},—s| == 1S 
3 Clerkenwell - - - 66,216 | 7 are 2 < 7 { 9 ty 9 ae ne 
& | St. Luke, Middlesex - £2,4d0-\ 2.) =) 2] =) a ot ed ee Fee 1 
London, City of§  - ee Se Oe ee ee oe er Se es 
(Shoreditch - - -| 124009; 4 1| 14 3:1) 10 3) 38 jy 6 4) 7 3 
| Bethnal Green - ~ | go0age |. 28.) “|. ao | Uae 20.15 Dy tac) Sl ae ie pe ne 
S| Whitechapel] - -| 74490) 11 | 1] 3 | —| 5 | —| 9 |] —j| 6 | —| wl] 2 
a4 St. George-in-the-Hast - | 45,795 8 = 4 2 9 <= 7 1 i 3 — 
A i Limehouse - - - 57,376 4 es a 4 — 0 aes 2 4 = 
“| Mile End Old Town -| 107,592) 7 2) 10 . 8 1) .40 KO) 7 Se 
Poplar . x -| 166,748 14 1| 29 3/17 2/15 | 41 14 1| 14 3 
(St. Saviour, Southwark - S177) — Z 2 2 — ip 4 1 3) — 
| St. George, Southwark - 59,712 | 2 — I 2 4 3 9 2 a 1 6 : 
Newington - - -| 115,804; 9 | —j| 10 a Rae | Sime 2| 12 11 3 2 
‘St, Olave,Southwark -|{ 12,723; 2) —/ —- | —~| 1] —/] 1j— ye 
4) Bermonusey - - - 84,682 Bil ee 3 | 10 2 7 3 Bl 85 1 
‘1 Rotherhithe - - - 39,055 |-° 2) —| 8 1'— | —}) 1]/—!] —] =|] ‘2 1 
43 Lambeth - - - 275,203 | 20 == AO 41 13 2 |. 48 5 12 er Peat Nel es 
'& | Battersea - - -| 150,558 | 12 4|; 9 lp ee 1 Pee en el i) ec em 
& | Wandsworth : -| 156,942) 6 | 1) 8 i lee A Se RE oe ee, hee 1 
w | Camberwell - - 235,344 | 24 4| 28 2] 18 5 ile ole yi 4 30 9 
' Greenwich - - -| 165,413 | 17 saa: See | 2) 17 eet 4| 14 1 
Lewisham - - - 92,647, — | —| 4 1} 2 1) Tie 9 a 2 
Woolwich - : - 40,848 | 2 | =| 8 GS Se ae ee Oe 1/ 3 |= 
Plumstead - . : 52,436 | 5 2) @ | =) 2 =f 9 2) GP da = 2G 2 
| Lee - - : - BE103. | | eee ae eee eee 
Port of London - - — | — —; — —| — —|— S| = — | —— = 

















a Totals of actual notifications. __ 
b Totals furnished by the Metropolitan Asylums Board of actwal cases after correction of returns and deduction 
of duplicate notifications. : . ; : 
* Ineluding St, Peters, Westminster (population, 235). + Including Middle Temple (population, 95). 
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DIPHTHERIA—continued. 

































































Weekly Statement, 3rd Quarter, 1896—continued. . foie for 
ms! Ls 
Aug. 15. | Aug. 22. | Aug. 29. | Sept. 5. | Sept. 12. | Sept. 19. | Sept. 26. ee Sanitary Areas. 
eeepehé)eiayele|é /er2 las ls| 2 (a 
: j | 
302 59 | 249 59 | 284 | 32} 802 | 48 | 320 | 48 | 291 49 | 3386 | 60 | 3,765 (645 | London. 
eva | —| a2 | — | eae | —| 280 | | 304 | —| 277 | — | av7 | — | 3,499 | - | (Administrative County.) 
10 te 12 1 4 1 Se 6 |— 4 2 7 3 | 110 | 20 | Kensington. 
13 2 3 3 8 1 7 1 6 3 Se éf 2 82 | 17 | Fulham. 
or, tos 3 2 3 /- 2 zi 5 1 (eg 6 i 42 | 8 | Hammersmith. 
9 1 5 1 6 1 2 2 2 )— i 3 2 52 | 11 | Paddington. 
oe) So al in | 2) gay | 6) om) ee! oe) | a) 98) ee oTg 26 | Chelsea: 

3. |—| 2 | - 1{— Be cia a ae a 5 |—]| 381) 1) St. George, Hanover Sq.* 
Heche Se as Fo ae ee 2 )— i i), en ee 22 | 3) Westminster. ; 
PS Sa Ree Pee aor t [ea ye ES = 9 | — | St. James, Westminster. 

13 2 9 1 yl — 5 | 6 1 3 1 3.) > 86 | 17 | St. Marylebone. 
ae 1 pe eae 1 OO Te pati = 2 et 44 | 7, Hampstead. 
Ti Brit. 35 6 4 2 AP the 8 Pads. |) — as 4) 114 21 | St. Pancras. 
27 71 419 Ber. 45 bt on 6 | 22 7 | 28 5 | 28 4) 327 | 60 | Islington. 
Sag og ee 3 1} —}-— 1}/—{| — j= 6 3 18 | 2 | St. Mary, Stoke Newington. 
11 7 5 11 3 a 6 13 3 | 127 | 21 | Hackney. 
> Pas 1 1 i 1/— 1 ? Dir sea eae mee 14 2 St. Giles and St. George, 
- Bloomsbury. 
ee ad ee ee ee aes De eee ee i ages Jee 5 | — | St. Martin-in-the-Fields. 
aay eee Pee | ee Pa a ee me 1 |= oe 8 | — | Strand.f 
ty ee 4 ON a) i 4 )— I Le 16.| +) Holborn.t 
Soc fog) =A. 3 ah 6 1| 4 1, 4/)/—; B&B |—| 70} 7 | Clerkenwell. 
2 Gale as 1 2 °— ae 1)— Ai hy eee ae haa 29, 4) St. Luke, Middlesex. 
= Maen aes 1 2 Pees Sap cents) ees Oi elke 1 Es 22 | 6| London, City of.§ 
gs | a a 6 a4 48 i 4 2 Cn 8 | 1} 104} 20 | Shoreditch. 
6 2/ 13 i. we eS os 5 ae ase a eee 1; 10 | 1] 148 | 15 | Bethnal Green. 
9 7 6 1} 10 | —{ 16 2} 10 So a5 2| 17 1 | 129 | 13) Whitechapel.|| 
ad get 9 2 3 /— ae _ 4 ; 1 58 | 6 | St. George-in-the-East. 
8 1 ge eae ® ty = 5 1/ 4]— — ae 1 70 | 8 | Limehouse. 
Wea) % AM Nie <i eral ame lel ee? ame 4 | 26 2); 12 | 7] 168 | 28 | Mile End Old Town. 
13 21 13 1} 12 |—| 16 4) 16 2 6 3] 11 1 | 190 | 27 | Poplar. 
4 | Pls | Pl jel —] wl ae 8 orl 2 | 2) 2) es | °8.\ Sth Saviour Southwark: 
3.' 2! 5 | 1} 1/1{ w/—| 6 | —| & |] 2] 4 | 2] 48] 17 | St. George, Southwark. 
19 aA 10 2) 13 Sil 48 3 — ey le 8 1 | 142 21 Newington. 
| ae a ee ee 1 |— 2 Oa eg 9, 1) St. Olave, Southwark, 
SE) ek Ta 7 | By Oe aN ISP YY Srl Te ae eh) Sel eto 26: MBeemondsey: 
12 1 1 2 ay hoe 4/—-|—}]— 6 2 3 a 3 8 | Rotherhithe. 
one) acl tye a tee) oe a] aly sah es) ae | 2 Bose opae! 330) Tameth, 
5 i ie le Se if 1 9 a | 12 Dh Os iy 94 | 17 | Battersea. 
12 ) 5 2 5 1 2 1 5 | — 4 | —| 1 65 18 Wandsworth. 
32 4 | 28 4| 20 4} 32 6| 37 Guy 2s 8 | 30 6 | 366 | 69 | Camberwell. 
17 3 | 14 Aris dill yy |) Be 3 | dle ab ils} 4| 27 6 9210 | 35 | Greenwich. 
pet | ee ee 3 — 1 Bh NO ihe Te a |e eae hee | 59 | 8 | Lewisham. 
mat 1 1 9 1 1 Oa ee eee eee 1 | ==) Se S|) “Gal Weolwich. 
5 o.) a= cele Ge 4 1 5 1 5 ; 1; 658 | 12| Plumstead. 
Sey Se ee eee, ee en aS hoes | y = 5 {| 1! Lee. - 
Us a eg ee alee Sah eet fy eee tee — | — | Port of London. 
| 
































— ae Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 


opulation, 21), and Furnival’s Inn (population, 121). 
8 a ee mee (population, 96). || Including Tower of London (population, 868). 
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DIPHTHERIA—continued. 
eee 
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Popula- oc: ame a 
Banivary “Areas. tion | Oct. 3. | Oot. 10:| Oct”, | Oct! 24. | Oot: Br. |) Novez>’ |! Nod 1d 
(1891). |——_—- ests 
fl ale bene ee Sied: 7 aie ZA 
O1A Tees OF fas Seat Sead s | A So 18 
London - - - - | 4,232,118 9341) 69 (345 | 52 | 322 | 66 | 280 | 56 234 | 64 | 288 52 | 285 | 59 
(Administrative County) - | - + [b378| — |322 | — | 204° | — | 262° | — }-967° | — | a75' | — | a6a- | 
(Kensington - - - 166208 * S4S1 1 HF 9 1; — | — 2 1/ 10 |—; 10 3 
Fulham . - aS O1:639 " 741k dy Wer De 4 1 4 1 9 a 9 
“3 Hammersmith - -. 97,2389 | 7 I-1) 6) — 2 1 2 [— 9 Ly) 33 3 ee 5 
‘& | Paddington - : oA) TET CEG BN ESE Se GROOM iE bation 
Chelsea - . oF "96258 7 10 | a 8 BY 6h Se ae ae ae | pal my eee Toate 
= St. George, Hanover Sq.* - T0998 | = = | Sa SB 7 Se | 1 1 eee ee” ee 
Westminster - : 55,5389 { 1| 4) B)—| b-j|—| 1 1 3 |— 3 ,-— 97 es 
RtiJames, Westminster - | 24,995 [== | — |) rh ae) ed gS 
St. Marylebone - ™ 149,404). 8102 781 —)}  & be 1 3 1 2 i Ge 138 
BS) Hampstead - - - 68,416 | 2); — | 2); — os) oS, La 1/)/— ye le 1 
| St. Pancras - - =f 284879 ) 199/92 1B) 2) dae | Oe BOB) a8 Oa ey oN gt ae tae 
A | Islington - >| SHO948 1 25) 5 | 28a Be] & SO) (85). ae 6} 21 Bye eke) 
7, | St. Mary, Stoke Newington o00ee ) Pie iy Sea Bae | — 1 ae le ee 
UHackney - = "oH: 1983606517 |) 3/0 py 18} 45] W018) 38.] at oe.) Peal ap ee 
(St. Giles and St. George, 39,782 | 2}—| 2};—} — |— | — j|—|; — | — ql Se ae 
3 I realte ; oe st | 
= artin-in-the-Fields - 14,616 ah es Ge ac } — |—}| — | — SA es eee 
cz | Stramat - - - 25,217| 1);—|—|—| — t—| — cos a ee ee Fe ae om 
= Bivibornt ORT haa ey ae Te ee a ee 
5 | Clerkenwell - - - 66,216 | ‘74-5. 8) 2) 1 }—= | b bi 8° ie o° ao tae 9 
& | St. Luke, Middlesex ~ 440) a PB | Te Se Ree 
(London, City of§  - ~ 37,588 |} —;}—] 1] — OS ae eee eer | Ae een | ee ae Gk ire. 
(Shoreditch - : =f) 124,000" 45) 98 | 28) B88 |g) POP) ae) 20. | 2aNeas ee cron ae 
4; | Bethnal Green - ~ | 329432 115 ).2) 9] 2 ee 2 | ” 1 eee 6 9 
= | Whitechapel) —- =} 74420 | 10) 2) 6) 2) 1 )—) Fe] al sl—f} apat ye jo 
= St. George-in-the-East = - ATO Pe | ea! OS aD te Be 1 oan ee ee | Fak ps 
= Limehouse - - - 57,376 | 5 5 | — 5 |— 5 1 Be 5 3 8 +} 
Mile End Old Town - | 107,592 | 10 (i eped ace peo ee Te ae Ss ee ee 
\_Poplar - = c 166,748 9 2 | 22 oF an 19 il 9 5 9 1 16 6 
cSt. Saviour, Southwark - 7A |) Si — | ry Sle ee 1 1 i es 5 9 
St. George, Southwark - 59,719 | 4/—|} 6| —| 10>) — 6 2 22 9 3 2 1?) oo 
Newington - - -}| 115,804) 8|/—]| 9] 2 6 4 8 1 4 | 2 9 }— 5 1 
St. Olave, Southwark - i723) Lf) =) 64 — Py iy) ry—p— fe 1-1 =e 1 
Bermondsey - : Ts ghese | 2 |) ee’ io ON ag Sal ga bare eo ae ae 1 
“ Rotherhithe - - - 89255. | 9) 22 2a | | 1 | — 2 2 3 | aed 2 
yp cemibeth . - | 275,208 | 17) 8) 25} 4) 19 | 3) 14 | 4} is | 4] 21 | &] we lg 
2 Battersea - - - 4 AGUIBES TG] |) Rt ra) a i aes oa) emt eee ee 
A | Wandsworth - -| 156942) 4/—| 7)/—] 1} 19 Ls 2 3 4 |}— 4 3 
“ | Camberwell - : - | 285,844] 41 | 9/ 40| 5] 44 | 10| 37 | 8| 35 |10|-93 | 6/ 35 | 4 
Greenwich - = ~ 165,413 3 4;}20|} 4] 14 2 | 7 1 16 2/ 13 |— 12 2 
Lewisham - - 92,647 | 23 | 6 | 26] 6] 28 10 2) 22 Sites til 5 8 ») 
; Woolwich - - - 20,848 [| Rh a Se a ee a eee ee 
Plumstead - . ~ | | 52,486. 8) | 8 — 8 Eee eS an so eee 
Lee «= » = - 36,103 |— | 1/ 7) — il! it 2 1 LF a 6 1 
Port of London = : — a ee, ee ee a ee Re ee 









































q nee s Se 
otals furnished by the Metropolitan Asylums Board of actual es ait recti et : 
of duplicate notifications. a : war cases atter correction of returns and deduction 
* Including St. Peters, Westminster (population, 235). ah Including Middle Temple (population, 95), 
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Weekly Statement, 4th Quarter, 18936—continued. Totals for | Grand 
ee — Jan. 2, 4th pet ls for 
Nov. 21.|Nov. 28.} Dec. 5. | Dec. 12.} Dec. 19. | Dee. 26. a ee 1806. Sanitary Areas, 
Seba See | Sle ve tei .g Iola Z we | ra 2 
OIALSIALSIALSO;A] SO JA; S |AsSojA;, oA te) R 
302 | 58 |287 | 48 |279 | 59 |303 | 52 | 298. | 58 | 220 | 87 |818 | 49 | 4,152 | . 779 | 14,217 2,663 | London, 
289 | — 4278 | — |267 | — 293.) — | 284 | — |.200 | —.|378 | —1 3,978 | '— | 13,878 |. — | (Administrative Coynty.) 
| 4 38 Wal Sane O lek fide | ie BO | me 8 rea ah Rabel eae! 16 377 70 | Kensington, 
| eet hi ale) al eS. 4a Eb wo) 1 678 Bele ses) 77 | ham, 
+ 1 | fen el At lel ‘Oolee! 5 if! cL Mee el Ke ae! 75 12 226 52 | Hammersmith. 
Aa a OD lal | Sk 1G, 2 a ego | 81 16 253 65 | Paddington. 
10, — | Sor Ste (1 his i 16 3 4 ey ae del sot 33 533 | 115 | Chelsea. 
ee te ae Se) ate 7 2 \—- 4 Dat i, 42 9 146 24 | St. George, Hanover Sq.* 
i | 1|— ea i oles. Gye al bee 8 qh The fs Bul 6 118 20 | Westminster, : 
= cet Jeg eae ee ea a ea Wess cee ee Sef 8 = 36 2 | St. James, Westminster, 
6 ak [ 4 3 | a a 2) e=— 7 3 1 81 19 312 74 | St. Marylebone, 
of eS et | he Sa as 1) — +=} 2) = 40 3 208 30 | Hampstead. 
M57 | bi o| Lhe) 2! 66 2} ot il 16) 8) 145 |: 97). 526 | 99 | St. Pancras, 
27 4 19s 2p) 2 5 | 18 Bal aks 6] 21 3 | 81 5 | 308 68 | 1,159 | 255 | Islington. 
Wie | a | Po St 1 |— aan exec I 22 5 83 19 | St. Mary, Stoke Newington, 
05} 1/2211 | 16.| 6 bee | 4 @: 38 5 2/11 |—| 218 34 596 | 103 | Hackney. 
=| =} —}—/] ri—| 1}—| — | 1}/—-|—|—-— 8 — 61 7 | St. Giles and St. George, 
| | Bloomsbury. 
—{—'—{—} 1/—;—!|—} — |—-| — |-J-|-} 4 i 15 3 | St. Martin-in the-Fields, 
a en Dm Oy ree I? pone Be [os 8 = 35 8 | Strand.t 
22) es ae ee te a ee ee 82} 12 | Holborn.t 
Bi on BE 6) i a Bi m7 ay) Bl 1-88) atesire ceo | 42 | Clerkenwenk 
6) 2/ 3/—| 3| 2} 81 2} s |—-| 8 |—| 7] 2] 46] -8| 189) 26) St. Luke, Middlesex. 
SS GCG em ae al i ie ea Wh 14 1 73 11 | London, City of.§ 
uj 4|-s/}2{s| 2/8/11 5 | 4] 2/—| 9|/—! 127] 27]. 3870| 74 | Shoreditch, 
»| 21 2| sit|—| 5/1)! 7 | 2}: 5 |—} 9| 2] 105| 19| 466| 75 | Bethnal Green, 
wo} 1/ 9| 2/14] 2] 5] 1] 0 | 2] 5 | 2) 7] 2] 205) 14] 891) 48 | Whitechapel,| 
Abe tel e6o) 24 Orie L6G l= CN er? EE foes) = Th a8 238 30 | St. George-in-the-East. 
7| 1} 7|/-| 6] 8] 4] 1) 4{—| 2 |] 4/—] 72] 12} 284] 49 | Limehouse. 
Smo 4! 2 | Ge| 2 Ns | 2 8 CLS eel 220 21 593 97 | Mile End Old Town, 
17| 21/15| 3/18) 3/15]; 2| 18 | 8] 8 |—| 20) 8| 206; 3%) , 696) 105 | Poplar. 
ota | SAAC eG ae ee ane A Ile See 31 4 85 18 | St. Saviour, Sonthwark. 
eee ie ie 5.) ae | Gel ge ee: 3 2a Gal) aa 55 12 187 40 | St. George, Southwark, 
teem 21 S| 4} 2 oe 1 6 ra ace |, a ial 22 4.00 71 | Newington. 
ae ree ae oe 6 by gel 24 6 45 9 | St. Olave, Southwark. 
vl aima| 3| 5| Bla] at 8p 1}-9 | 8] 4] | 99). 26:1 1.265 |.- 73 | Bermondsey, 
rial oe) le Fe he oe. Bb a Pye] By AR) 48h) ear.) 26 | Rotkonkeie: 
16! 5/10} 2} 22| 3/20] 1| 12 | 6] 10 | 4/16) 5} 238| 53) 711) 139 | Lambeth, 
g| 4/1¢6/ 2} 5] 2i11| 2] m-| 8] 7.| 1] &/—| 107; 28] 414]. ge | Battersea. 
ey ces a kia | ee) 4 (ie 1 —{14| 2] 181] 14] 806]. 49 | Wandsworth, 
99! 6|31| 3/20| 4/28! 38] 41 | 20| 87 | 2/30] 5] 481} 85 | 1,447 | 260 | Camberwell. 
w= | on 9113) 8) 9] Bl-ds | —}-2 |-2]°9)—+ Tae) 25:)- 839'|.140"| Greenwich. 
Pees bet FIs at | eH a ee ee Si 2.) 20.| Tae 288 43 | 374) 75 | Lewisham. 
Meets a) 6) ti 84 Bi 8 bl 1 pa] 8) By 8h Teel Ol le Br) Woolkich: 
Dies) Sil | ae) Bt 1 1 i! Lp ee Bent ae 31 6 200 55 | Plumstead. 
MM ele ean cls) at ect tO | ee | 1) orl aaa a 17. | Lee. 
ah 5 ne cen a as Sa ae ee 6 }/—|—|l— 6 — 6| —¥j Port of London. 
| 












































ding Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
ae ie acne t, and Furnival’s Inn (population, 121). j 
§ Including Inner Temple (population, 96). | Including Tower of London (pcpulation, $68), 
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ENTERIC FEVER. 
Popula- 
Sanitary Areas. tion Jan. 4 Jan.11. | Jan. 18. | Jan. 25. | Feb. 1. | Feb. 8 
(1891). 
an nH D a nD n 
6 8 | 81S eb a tk pe eel 
London - - ° - | 4,232,118 | * 89 13 | 88 13 | 46 12; 56 16 | 89 id | 52 | a | 
(Administrative County) =| - - | > 94 eal sy —| 42 —}| 50 ——| aos —| sf — 
cKensington - - - | 166,308 2 — 6 —| — 1 rd 1 i ee — | 
_ | Fulham - . . 91,639 | — — 1 —_ 1 —|— —|— -- 2; — 
‘3 | Hammersmith ~~ - -| 97,289} — | —| 1 i}/—{]--—j 1 2; 2}; —{/—|— 
§ | Paddington - alae sve. Se see ae oO eee en ey be ie |e 
= Chelsea - - oe tak ei eae ee ie el es eae 
= | St. George, Hanover Sq.* - 18509) =|) 2 me eg i to) ES) Bo eee Se 
Westminster - . 55,5389 | — - — —| — — 2 —| — ee — 
LSt. James, Westminster - 24,995 1 —|; — —|— 1| = =a 1 al eters — 
_ (dt. Marylebone - - | 142,404 5 = 3 _ 2 2 i 1 7 = = 
| Hampstead - : - 68,416 | 1 eT ob St Bo ee ee ee eg 1/—-—-/];— 
: St. Paneras - - - | 284,379 4 = 7 _ 3 ~— 2 — 8 — 3 — 
= j Islington : : of oleae] 8 PRT a Ca a a eo ee ee 
@ ! St. Mary, Stoke Newington $0,936 | =" t=" 2 SS 1 a 1 
Hackney - : -| 198606| J1 | —| 9 ve ey le Pte a ( pee: 1 _ 
rSt. Giles and St. George, 39,782 | — rae, Roe ct Wicca (Pieces aca fossa’ Fe ee oe = 
43 Bloomsbury. 
= | St. Martin-in-the-Fields -|. 14616] — ] —| 2 | —| 2 }]e[ 2] —| ape 
2lStrandt-  - : a Noh, BR ORET Coded (gh ewe ee ee | el ee) eee et a 
Se Holbornt - - -| 384,043 | — ap lies~< —|—- — | — —| — — i = 
£ | Clerkenwell - - - | 66,216 4 = 3 —-;| — —|— — 6 1 2 - 
BS | St. Luke, Middlesex - 42,440 2 rage 3 — 2 —— =) ee —_ L | vee 
- (Hondon, City of§  - -| 987,588; 2 | —| — ot oe 2}—/];]—/ 1 1) - = 
(Shoreditch - - - | 124,009 3 =a) re — 2 —_ 2 1 3 — I Ale 
4; | BethnalGreen —- ee = a AS PE ee ee i 
a Whitechapel|| - - 74,420 5 |) —)| — eS rg ee ae Oe: 1j/—|]— 
24 St. George-in-the-East - 45,795 ] lire —|— 1 2 — 4 —};— — 
A eaehas - - -| 567,376 1 =) _— 1 —|— _ eh = 1 == 
S| MileWdd Ol vown “ .|| ‘t07peg]) 2°) a] So esl ies ep) gees 
Poplar - - . 166,748 5 1 4 — 3 —_— 3 1 ¥ 2 4 — 
St. Saviour, Southwark = - Si) = =— l= =| — —|j; — — 1 —|— — 
St. George, Southwark - 59,712 lL oa eg —|— —|— —_ 2 —|— 1 
Newington - - - | 115,804 1 —-| — —| — — 1 _ 1 ee — 
St. Olave, Southwark - 12;723.| = —| — --| — —-|— —; — se a = 
Bermondsey . - 84,682 | — 1 2 —j| -- —};— _ 1 — 1 — 
Rotherhithe - - 39,255 7 1 6 = 1 ose 3 iH 2 —_ +t nf 
3 Lambeth - - - 275,203 6 ul 4 1 1 2 5 a 2 — 3 == 
‘5 | Battersea - - - 150,558 4 — 4 _ 1 _ 5 — 5 —_ 1 — 
a Wandsworth - - | 156,942 | 4 | oe ae ee i 2; 1] — 
yg; | Camberwell - - 235,344 3 3 3 —|;— — 3 1 4 — 4, 1 
Greenwich - - - | 165,418) — —!/ 1 et ee Pee fee oe IN 5 1 
Lewisham - - - 92,647 | — = 4 =] a= Poem aaa Lj = 2 = 
Woolwich - : - 40,848 | — —| — —_—| — = i —|— — = 
Plumstead - - - 52,4386 | — -|- —|— oie —-} — - 2 — 
Lee - - - - 36,108 1 1; — —_ 3 se Dolly toe Sere | aes sana 
Port of London . : — — es ee nay (een ae ee ee = 







































































8 Totals of actual notifications. 


> Totals furnished by the Metro 


of dunlicate notifications, 


politan Asylums Board of actual cases after correction of returns and deduction 


* Including St. Peters, Westminster (population, 235). t Including Middle Temple (population, 95). 
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Quarter, 


Feb. 29, | March 7. | March 14. | March 21. | March 28. 1896. 


Sanitary Areas. 








Feb. 15. | Feb. 22. 




























































































a | = ce 2 : 2 a 3 a 2 wa 2 wa Z wn 3g 
.) | A; OlAITol]lA;]& ;A}]olAs;osyAa}] oOo ;A}] & JA 
| 59 | 10] 50 | 16 | 33 8 | 86 7 | 40 9} 38 | 5 | 41 | 6 | 717 hss London. 
54 |—| 47 |—|] 3f | —| 8 | | sy |—| s@ |—| 38 |—| 668| —| (Administrative County.) 
| ee © OS Ps eee ee a Veale ee | We es Pe) eS = 14; 2) Kensington. 
st eet he | oe = Ss | — 1i- 1 |— i | 1 10; 1] Fulham. 
5 a Nae Soper zy. ee 1y—] — i —] — 1K oe 9| 4! Hammersmith. 
at Se) el Se or la Se iS | Patdineton: 
3 |— 2/—|—j;-—!| -/-| - J 5 1 oe 18 | 3 | Chelsea, 
3 1j—{- 2 1) -—}— 2 RS = Oe 16) 4 | St. George, Hanover Sq.* 
hh ae eee ge ee es en 1/— 2h 8 | 1 | Westminster. 
Se ae ee ee ee | ee rr Se ee 2; 1) St. James, Westminster, 
joes 1 5 a ee ee Li Bea y ae he oe 22) 4 | St. Marylebone. 
ope | Zeal eae eae a a ag ee Le 1 |= 13 | 2) Hampstead. 
ae pe Ach 9 5 eal se a ees 2\/— 2 ete = fae 44} 1 | St. Paneras. 
eee 2 | a ee a 1 6 1 4 1 ho 40 | 13 | Islington. 
Nese ATE Seas A Re ees ah A all aero ca |e ae | RO pO nee 4) 2 | St. Mary,Stoke Newington. 
CN I ag en | Te es 4°) = 1\j/— 4 |— 52 | 3 Hackney. | 
Ee ae IC open Xa Oe ges ee | SO meg cae) Ae a eg Oo 6| 1] St. Giles and St. George, 
Bloomsbury. : 
i EZ ee ee ie eee ee ae ok en ee ae 6 | 1) St. Martin-in-the-Fields.. 
ee es eye bee eee | eee (Pe Re ete Wr ee alee 3 | — | Strand.t 
ee eee Pe ep ee tS ~- | Holborn.t 
1 1 1 La 1i- ge ae 1 }— 1 |— 22 | 8 | Clerkenwell. 
Me a Ss ee y ga ee PE as 1j- Lo} = 13 | — | St. Luke, Middlesex. 
sal GO i 1i—}| — t—| —i-t - Get aria 7 | 5 | London, City of.§ 
| tla PS | fob | te | om wy 1 onl 2) Shovediteh: 
i 2 ag ph 1 Syed Loe 33 | 6 | Bethnal Green. 
pa 9 ai? ee ee cei ee ae g/—|—- |= 12] 3 Whitechapel. | 
a AT als ee ee ee rene ee a ee ee ee 8 | 2 | St. George-in-the-East,. 
afte Ae ee ee. oe ee A ess lee 8; —— | Limehouse. 
gi1a}/3}—| 1{/—| 2] 2] 4/—} 2/—| 2) 2] 811 5 | Mile End Ola Town. 
fee erat) orgie al eke | BT be ee ad Sl Poptar, 
ioe ee Pea ee se | eee es th ea eae ee Lis *& | — | St. Saviour, Southwark.. 
SS SS ee ee ne eee a ee eee 7| 2) St. George, Southwark. 
l re is 2 1)/—{-| - 1 i Wr eagle 7 | 3 | Newington. 
Be a fale ee fe ee ee ee aed Se he Be Loe 1 | — | St. Olave, Southwark.. 
yi-{ 1/2! 2/2) —}—~/| — |—-; —|]—! 8 |—| 11] 5 | Bermondsey, 
ih pay te Cy ee eee ae 1 1i;—/| -J/— 30 | 4 | Rotherhithe. 
ah a a= ee ae 1/—|] — Lt Se 26 | 5 | Lambeth. 
gee 9 1 eae Rey aay ee ees lie) —- le 29 |} 1) Battersea. 
3 1 ayes ae oF = 1\]/— 2)— 1 1 29 7} Wandsworth. 
et 4 5 1 FN a ee | irate eel © Bi eae eee 41 | 13 | Camberwell. 
i : 5 3 1 1 ache =, o Mia 3 /— 3 1 23) 7 Greenwich. 
epee eee ge 1 ;—j| 10|—/ Lewisham ~ 
2 ee a a es ee ee at ee ee ane 3 a Woolwich. 
a a F Dene yen 9 ree ea I 1) —-/|— 3 | 1) Plumstead. 
Cogan Fame get ere a pe 3) ee ee eee 1);—-|; —/- 6} 2 Lee. 
ee ee ee ee Se | me el ae le ee | Port of Londoma: 
| ; 




















~~ ¢ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 


nulation, 21), and Furnival’s Inn (population, 121), 5 
§ ie ae eet Se (population, 96). || Including Tower of London (population, 868),. 
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Popula- |) 7 = 4 
Sanitary Areas. tion April 4. | April 11. bape 18, = April 25. | May 2. | May 9 
(1891). -—— np ae 

Nn m H nH mM 

ESR ee ES ies eS or en ee 
i l 

London - © ” - | 4,232,118 | 935 6 | 30 4 | 37 5 | 52 6 54 10 | 41 
(Administrative County) - | - - | 634 aoe 30 —| 35 bf — —1| 39 
(Kensington - . . TOG HOS | SS — i ees _ 3 — 2 
cia eee hg haa Ok Ah Pa Se ee ot ae 
$ | Hammersmith « . 97,239 | — — 2 —|—- _— 1 1 ft oem 1 
= | padamedpies tine Ns-16 amg | hy o(poa foe Se] SBT Se Sea) pate eth] ts 
& | Chelsea ” ° - 96;253:| = =F 1 5 u = L paite= 2) eines 
= | St. George, Hanover Sq." - AOR IPL Pm oh ee el Te ae cS ee 
Westminster - S Cone |) =r) ae i 2 —"| = — 1 
St. James, Westminster - RT |) —|o- bon ol eco —} — —|— 
St. Marylebone Se MBO PA | De Bt ae SS ts ee 5 i (ee 

3 Hampstead < - - GSA: | —— 9) 2 it ais a= 2 — 1 — 
S| St. Pancras - = Ab geeare. bbe a Re aa ge ae ee ee 
ArIslington - sis; s | —| 1] —| 2} —| 4) -f 1] 2] s 
& | St. Mary, Stoke Newington $0,986 | — = = cams 1 a ot ees =) = —|— 
(Hackney = - See oy gal A ec oe ap OL the es 1) Yd 








(St. Giles and St. George, Soar = a Sp ee Ee ee ed ee 


Bloomsbury. 


43 

= | St. Martin-in-the-Fields - 14,616 | — = —|— St ee a ere a Oe as 
2 Strandt ® . - 25,217} — — | — —|— — a eee “ies ce *. 
= Holbornt « - ° Saige) A, Le Pe) eh ee ee ee a ie i 
= Clerkenwell - : eeiG.| | = 1 ee foe. eS a 
& | St. Luke, Middlesex - epee (SP So a Se eee ee ee 





(London, City of,§ « . 


Shoreditch <« = ° 
[ra Green 2 > 


37,583 Sin eee’ es a Se a ee 
124,009 
129,132 

















S tet et setgot st 
OVE at a 
re | | a 
0 i bia ie 
ht ot ot DD tO om 
lelabeleushoiealichl 
a ee eae 
Weeleet don, et 
Omitee eo) = ne pee ee 
ke Pa ee a 
ror |e leew | 




















2 Whitechapel|| = . 74,420 

‘4 St. George-in-the-East = - 45,795 | 

A Limehouse - = - 57,376 

3 | Mile End Old Town - |: 107,592| 8 | — 
Poplar - - » | 166,748; 1 | — i 92 il Se ee Se = 
St. Saviour, Southwark - QA: too aaa | ec —_—\ = | = i oe ae 
St. George, Southwark -j|>: 59,712|/°2 | —| 7 —) — —|— oa oe eel eee 
Newington - | 1 116;804| 12, } = ]i<t se ee ie ew ee ee oe Oe me eal 
i St. Olave, Southwark - 72 a le et ca Cia —-|- —|— ra ee ea ae ol 
Bermondsey - . - 84,682 3 _ 3 -- 1 _ 1 x 2 =. 1 
| Rotherhithe - . - $9,255 QQ 50— 1 — ay 1}; — iby Sal a 

<|Lambeth + » - | $975008-| a) = at Sea 5 6p te ek eae 

Pe Battorsen G2. 0 p<. + | pUbeReB| 8, | 1 be iced oh sg a) 8) | a ene 

Q } Wandsworth - =} (agegae | —_ | a W adaaPeoh 68 e) sb] te acta eee 

# | Camberwell - - e | 235,344/ 1) —| 8 D4 8 i} 34 1j-.6.) =jaa 
Greenwich « . - | 165,413 | — tis Sees i — if — ry 1 2 
Lewisham « . » 92,647 | — 1 3 —4 — 1 — 1 —-|— 
Woolwich « ® ° 40,848 | — Si 1 —|— tit tae - ater x 
Plumstead » ° . 52,436 1 1/— = i = = asi cee = eee 
Lee - - . . 36,103 1 i Ie ee — a —|— — 1: ae ee 
LPort of London " * — —_ —-|—- —|— —|— — i = ee 














4 Totals of actual notifications. i 
» Totals furnished by the Metropolitan Asylums Board of actwal cases after correction of returns ‘and deduction — 
of duplicate notifications. 
* Including St. Peters, Westminster (population, 235). t Including Middle Temple (nopulation, 95), 
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Weekly Statement, 2nd Quarter, 1896—continued, pete for 
rea re a a a et a ee A ie BO A a te a et SEE Mae a n 
| May 16, | Mey 23. | May 30. | June 6, | June 13. | June 20. | June 27. Se ae Sanitary Areas. 
oldie lalialad bilal ¢ taba beleial ails 
MSA iaertls tay oars tals | ete Le | o8te 
48 8 | 41 4|) 39 8 | 35 7 | 46 3 | 25 9| 44 5 | 527 | 79 | London. 
| 47 |—| 38 |—| 3% |—]} so |—| 42 |—| 2% |—| 48 | —| 504} —} (Administrative County.) 
Hoe2}]4zrvj—t—] 2 f—-| — |}—} 2 {—] 14] 1] 1°) 14) «1! 8 | Kensington. 
7 —|- a | aE eG Se eg Dp Bene ee Li 1 6 | 2] Fulham. 
eee et = 18 E) Se 8h eS Pe a ee ae! $68.) Flammarion: 
P— ie} — }—t— J-} -— | af} — |] mo mel 1 mt 8 | Baddington. 
ee 7 1 9 4c See 1 h Lite 9/ 2 | Chelsea. 
};—}—| — |] ay—}] — j—-|}] — J] - BLO ea hese eae: 5 | 11 St. George, Hanover Sq.* 
a. ||) — 1), — | — | =— 1; — | — IR a teers pet eas naa or 5 | 21 Westminster. 
Bee ee ee ee oe en a Ree — | — | St. James, Westminster, 
pte 3 1 |= i |g ace ee a aaa cere ae ere lee 22 | 21) St. Marylebone, 
So 1A tb oe) |, Se Se ee Lyk 12 | 1{ Hampstead. 
Poe eS | ed tea 8 laf 8 1) 2 |e! 4 Sk Paneras: 
7 1 gs j—| — 1 3 1 ee eres a oa 39 |} 5 | Islington. 
— |— 1 | 1 Le Sh SS a ee 2; 1 | St. Mary, Stoke Newington, 
Gere ie ee ie Be I Bee Beenie On |) 6.) Mackey. 
at Se a ee or Hae as = ame 4; 1/| St. Giles and St. George, 
| Bloomsbury. 
eee ed ea By a ae ee 
ae a ee LS | eo] BS Dee reall eee eee 1 | — | Strand.t 2 
{2 = Bh me NS ie att eo ee ee ee 5 | 1} Holborn.t 
1 1 1j- 1 }|— 24 = — ya a oleae "ae 2. ee 14! 1] Clerkenwell. 
ace rede Te Bl mee ee ee tee 2 a 6) Lj St. Luke, Middlesex. 
acs lial Beer | ieee ih oats is Za a Si ee Dl ee me ea a 3 | 1] London, City of.§ 
1 /=—| 8 |—| — |—-]} 2 L—| £ |—-l ft Fl. 2 |] 95,) 4} Shorediten. 
9 1 ag ann I | «eae ba =) Se SS he See er ee 20 | 2 | Bethnal Green. 
ee eee Bote, ee ee el | Co Bere 9 | — | Whitechapel.|| 
tA a ey tore i ee ee ae Ee ee 7| 1) St. George-in-the-East. 
eee en ee a Ce eS FA | eae, (RS ae Pe oe ee pad, eee 3 | — | Limehouse. 
fe Sl Zag OS i! 5 a Oe (ee laa ee oe ae ae ee Lae 18 | — | Mile End Old Town. 
1i- ye OS es 23— I a A em 1 A 1 29 | 21 Poplar. 
5, Benen See. Seaeiny  aat Ve | a hoa eet eae i 1} 1) St. Saviour, Southwark, 
1j\j-— a ae i eee a 7a a bag | eS 8 | — | St. George, Southwark, 
s | a 2 1 | ieee 2 1 a 2 1 21| 4 | Newington. 
vas AV secre | plea | arg 1 Mag: | a ee (ea eae | PR | ae — | —/| Sf. Olave, Southwark, 
malt lee 1 am em 4 | 2 LP aie ; a 26 | 2 | Bermondsey. 
CAs ae pe 3 1 De eth eek | ee IC eel Gael, Sa eee 11 | 8 | Rotherhithe. 
Pen ek eee bo, ee te 3 {|—| 2:| 1] 4 }]—] 30] 8 | Lambeth. 
oe pa eee Ee. ae { 1 a Zh eae ; ae | eee 17 | 2 Battersea, 
be Set lh) h le | a em) ee ad) 8.) Wandsworth: 
st 1 4 |— 1j— 4 | — S|) = 2 1 3 1 389 | 6 | Camberwell. 
eel ee i a ee ee ea A oe ele 11 | 3} Greenwich, 
i 3 sal) pee Pad ll | Ses es eee a eee eg ee Le 11 | 2) Lewisham. 
pa | —| — J—-] 2 t—-m— fH em Je] omy cr fe 3 | — | Woolwich. 
pe i. ta 1 Gd ee a | es eaten e eee ae pe) SS 7 | 21 Plumstead. 
ne a On ee Oe 4} — | Lee. 
Pe en ee ee i Mee Wet ao | aeet | — | — 1 | — | Port of Londen. 

















__ ee 
¢ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Se 
Inn (population, 21), and Iurnival’s Inn (population, 121). 


§ Including Inner Temple (population, 96). || Including Tower of London ( population, 868). 





192 


ENTERIC FEVER—continued. 


Weekly Statement, 3rd Quarter, 1896. 

















Popula- 
Sanitary Areas. tion | July4. | July. | Julyis. | Julyos. | Aug.1. | Aug. 8. 
(1891). t 
wa wn wa nD wn n 
o & oO A 'S) = o = Oo A oO A 
Lendon - - - | 4,232,118 | 952 10 | 33 5 | 46 2 71 oF) 788 Be i 10 
(Administrative County) - | - - | >g7 — | 82 —| 46 — | 69 —| 8&% —i| 64 = 
(Kensington - - - 166,308 | — — 1 — 1 1 4 — 3 _— 2 =s 
: Fulham - . - 91,639 2 a =e 1 — a — 1 —— | = a 
‘© | Hammersmith . - 7896) oko) ee eae a ae ee a eee 
§ } Paddington - . at ai7eag SSS) a ee ee ge ae ee 
Fj Chelsea - : -| 96958) 2 —Jo @ =) — | —| By] 4] Se St 
= | St. George, Hanover Sq.* - "599. 3°) —1~—) —|— |} 2 | -t oem) = ot = 
‘Westminster - - 55,539 2 2 el! ead — 3 — 6 2 2 - 
St. James, Westminster” - 24,995 | — |e ee a | a oa Sa) SS —}; — — 
(St. Marylebone - - 142,404 2 Le 1 1 —|- _- 2 — 2 — 
+ | Hampstead - - . C416) 2). See SS a eta ea 
£j St. Pancras - . Jt Beso) 28 1.ilig 257) oa ae Saas ee 
fax) | Islington - - - 319,143 2|,— 1 a 3 — 3 3 3 ™ 6 _ 
7, | St. Mary, Stoke Newington 30,936 | — a = = ah —|- —}— — 
Hackney ° - - | 198,606 3 1 1 5 — 7 eS 3 2 — 
St. Giles and St. George. 89,7824) —< -— i —{ = —|— —| — Seat Ts = 
& Bloomsbury. 
© | St. Martin-in-the-Fields -| 14616] 1 | —| — | — So ee 1|— 
= Strandt - - - 9917) — he fe me Pe ee pi Qe 8 5 = 
=] Holbornt- - - - 048 | — Fi) ose cath fea — i — 1 2 = 
= Clerkenwell - - - ecio ys 7) Sean 1 a ea 1 aot toe Se Se 
fo Ee Luke, Middlesex - 49440) 25 = lot] Pd OEP a a Sea 
London, City of§ - - 37,583. = aa La a 2 —|— —|— ee ne -_ 
Shoreditch - - - 124,009 1 1 1 = 2 = 5 1 3 — 4 
. | Bethnal Green - - 129,182 4 —_ 2 hee — 3 1 2 _— 3 — 
& | Whitechapel] : -)  gaaoed — haat) ma a ead ee 
“a4 St. George-in-the-East - 45,795 os —j| asd Gilat —|- =| = —) — - 
A | Limehouse - . 8 BTS PN Se at ee 
|) Mile End Old Town -| 107,592; — | —| — | —| 3] —| — | —] 8 {3} — 
\ Poplar - - -| 166,748 | 7 ri 2 2 as eee ee ee eS 
St. Saviour, Southwark - 4 8 (i — | = =| — 1 —| — — — 
St. George, Southwark - 59,712 2 —/|— _— 2 _— i — if — 
Newington - - - 115,804 2 — 1 = z — 3 — 3 |. oo 
St. Olave, Southwark - 12,723 2 —};— —|—- —|— —|{; — = _ 
Bermondsey - - - 84,682 | — — al a i _ 1 —|— a ee ae 
Rotherhithe - - - 89,255 | — —|—- cn —-|— — 1 _— 2 
+3 | Lambeth - ~ | 975908 | 4 bot ASS Se OR gt ay i ee 
‘BJ Battersea = - : -| 150,558 | 1 1). 2p —7 21 =) 1 ee ec 
Ss Wandsworth - - 156,942 1 7 il =| _ 2 — 1 — 3 
w | Camberwell - - - | 285,844 2 1 1 z 2 — 2 — 5 1 i 
Greenwich - -| 165,418 2 — 4 Se 3 a 1 —_ 1 — 2 soe 
Lewisham - - - 92,647 1 — 1 a — 3 — 3 — 2 
Woolwich - - - 40,848 | — —| — Soca — 1 — q SS _ 
Plumstead - - -| 62,486) — —— a a a ie a a _ 4 _— 3 _ 
Lee - - - - | 3003) |) — =a a= (I a =S oo — 2 —| — _ 
Port of London” = - —_— — — 1 —{| — - 1 eek Mee mts ;. aoe 





~ 


* Totals of actual notifications. ' 
» Totals furnished by the Metrop°litan Asylums Board of actual cases after correction of returns and deduction 
of duplicate notifications. . ' 
* Including St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95).. 
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ENTERIC FEVER—continued. 
Weekly Statement, 3rd Quarter, 1896—continued. oes for 
r 
Aug. 15, | Aug. 22. | Aug.29.] Sept. 5. | Sept.12. | Sept. 19. | Sept. 26. wg00. i 
See 2 eeiese hel seeut a | oS | el Se | eepeon eS | 2 ie 
i Sg Es 2 ge | © 3S 2 Es} Y os D cs} © 3S © 
Oo | Pin) On| pO LA -O Oe] Oo FA |. © 1a h-Oet O47 O.-) 
S4, | 17| 82 8} 96 | 11] 103 | 14|)133 | 12|105 | 22) 85 | 17 11,049 |148; London. 
aa le | ce Ot, | a 1 99) "| 428" ei SOM a 0) Ger eh = | ( Admnistrariec County.) 
7)}-| —}—-| 2}/—| 1]; 1} 2]—| 8 |—] 2 |—| 28 | 2] Kensington. 
ens ol) OR lee PO eh thee ie 1] 13 | 1| Fulham. 
is, po a Ly | ee 1 2 );— een oe es 1 | Hammersmith. 
El | = ne ree ee de a cn, Me Pi Go| et a ee eal 1 | Paddington, 
ee ee a | ie ee oe. be eC heleca. 
AS | = 3 | 1 2});—}/ — |—} — | — 2 1 1 |—| 15 | 2) St. George, Hanover Sq.* 
a 2) —}—} —|—} — |—)| — }—| — |—] 1 | —| 14 | 4) Westminster. 
A ST ae eae ee | pe Le ee (—— Daa Sted ames, Westminster. 
Sm eee 4-|— 5 2 Pe | a Coty 2 |—| 38 |— | 83 | 5] St. Marylebone. 
54) eS ee | ee Sn ge 1 1 3 |/— 2 1} — |—} 18 2 | Hampstead. 
a at ii) F pO ES SS aee T  a n| 6 | 2| 90 | 12] §t. Pancras. 
ete 9 |) Ce TG eh ee ee 8h aon | 04 teimeton. 
— |—| — | — 1j}— 1 |— | 3 | — | St. Mary, Stoke Newington. 
6 1}; 10 | — 4 2 5 | — 6 |— 7 ii 6 1| 68 | 10) Hackney. 
-.- fog | a ieee Basch ee |) ae 3 }/—-| — ee 6 1 | St. Giles and St. George, 
Bloomsbury. 
Se eee ee ee 2 eG} OT OS Martin-n-the-Bielda: 
et es ec fm ee ee ea tena 
eee ee ee me | ae 2 aoloeunct 
ee Re ie a ee ay | ACh crimes 
ee Oe Mes 7 eel SN, Sen eee eel et ne ele 1 | St. Luke, Middlesex, 
a | ee eee ee | 1 )— 3 /—-|— 24 = 6 2 | London, City of § 
: = 3 1 4 | — 5 1 A 1 Bi ae eee 6 | Shoreditch. 
eee a ee Ba ba De ee Boe a etd | S| aeselnal Greens 
Be oat) ee Oe fe Oe i nae | 2 einai! 
ower te oe a ee a el le | =o Sie Ceorze-tmaatemeaes 
epee eS) ei ee BC ae 2 | Limehouse. 
5 | — eee | a So Ge Bl Be) Sao) 2 eae 6b Need Oldlfowan 
She oS 5 1 a 1 | 8 |— 6 =") walk 1 | 68 if Poplar. 
me et, ee Se et ee eee «he rie | a SNe ona Souther ee 
Dee ear ae ae | uh 24S 3 }—| 1 |—| 4] 1) 19 | 2| gt. George, Southwark. 
Meets Oe We) tee Bae oe | el a 2) | alot) 6. New tnoeant 
— +} —t — |— |] — |] m— Pet me aH dt ie i te 4 | — | St. Olave, Southwark. 
A Ee a ea Ne) ee ee ae! 1) Bermonuseys 
P|] = — fH] Oe he eel] 1; 38 | 1; 16 | 8) Rotherhithe. 
G 1 rie Wed 4 1 2\|— 6 i 2 2 4, Lijeos 9 | Lambeth. | 
eee ity ee 5 i a 2 5 | — 2S Se Lp ——)\. 638 5 | Battersea. 
3 | rt} 2/—] 1}—}] 8] 1} 2]—; — { 1] 8 | i} 22 | 6} Wandsworth. 
ie Boe el eB a a es ee ages 18 Camberwell, 
tari 6 BO Ape ee Sie Be Bel adm Ae peed abate Ani ernaeuartehel 
6 1} 2/—}|}— |] 1 Bie an) ee Deer ae a see SRC omaha 
[dn 1j— 1 Te ee sa ee me ee ee IG 1 | Woolwich. 
2 aa a a ee ae i a? de ee ee Pl amastead.. . 
ieee "as Se | oem a Be meh Bie rt nce eae Se | Tee, 
AP le. ef tamil ey Ee 2};—}| — J—-] — | s 7 | — | Port of London. 




















$ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse i 
Inn (population, 21), and Furnivai’s Inn (population, 121). , eae Staple 
‘§ Including Inner Temple (population, 96). | Including Tower of London (population, 868), 


e€ 97569. N 
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Weekly Statement, 4th Quarter, 1896. 
Popula- wees 
Sanitary Areas. tion | Oct. 8. |Oct.10.| Oct.17. | Oot 24 | Oct 31. | Nov. 7 | Nov.14. | 
(1891). As 2 eteen 2 ED bs Be 
w : aa) = ee me wn w wn 
S|eNG ben) Sale| So a Sea sere e. 
ee oe oe . ee 
London - - - | 4,282,118 |9115| 13 | 92} 17 | 88 | 17 79 9) 81 | 26) 94 |45 |) 90 [46 
(Administrative County) =| - - °403, — | 8&§|— | 88 |—| 7 |—]| 8 |—! go |—| 8 | — 
(Kensington - " 166,308 |} 3|—| 2/|— 3 a 2 )/— 5 2 v4 1 4 Ly 
Fulham . a - 91,689 | 2/—} 2)— 3 il 4 2 Le — Ss SN es 
| Hammersmith SP enese an P= eae) AS fs ee ee i eat ee 
+ | Paddington - - el ar ese | @ Pia Pe eee eh tae pee bg Ne oe | 
a Chelsea ts 2 < 96,253 g9\— 1 ae a et ee ee ue ee ees Zz ae 
= | St. George, Hanover Sq.* - yesoo |) Sf = PS le PS} HN te ee a ae 
Westminster = - 553539 | b= b= F— > f= 3 1 cas: 2 S| i 
St. James, Westminster - 24,995 }—=—|—]}; TiJ—} — f—t — JK] 1); — i = 1 
(St. Marylebone = =H “340404, 6G het) PRO oe haa) Wao Sa ea eee 
3 | Hampstead - - - 68,416 |} 2) —/—}—} — |—-f — JH 2;— oy Se 
=JSt. Pancras - . = HO 934379 Oe Pe ee PES Sh pI gl Ce as eS op 
A | Islington - : igienas has (PL eh og fer g Et bec g Ga et aie 
7 | St. Mary, Stoke Newington | 30,936 |—|—| 38/— 2° | — 1/)/— 1 2); — ]-]| —J- 
(Hackney - = a1 SOS 660-1 2. ee 2 aa to 4 |—| 9 es Lap od 2 
(St. Giles and St. George, 80,782 | 1p |— ie 1 }/—-]}] — |— ee a aa a 
+ Bloomsbury, | 
5 St. Martin-in-the-Fields - 14,616 | =n 1 dir} m yey} Ke le eS 
a Strandt S = - Dogg =e aie dee ah) oe ee 2 i ee il Cee 1 |— 
=| Holbornt - a - SOS | NS Tt t tT} — |— ba ice : et ies 3 [— 
= Clerkenwell - - ' sig 1 [oh | Tl bP a pe eS ee Ee ae ae 
& | St. Luke, Middlesex - aay) 1 Ppl la PS ae Ptah ea ee 
London, City of § - : STpse Pe ES Se ae a ee eae 
(Shoreditch - - -} 194,909 [> 61 = |b wee ye Se Ry test) ry Se) St aS 
4s | Bethnal Green ° ol LOOESe |S P25 GS ae Cb 2h OR a Pea re Seas 
=  Whitechape}| . ~ 1) yao 1 |= | pt 8 Ped ae Pe et BL ae lh a 
24 St, George-in-the- East 5 ASTOGN yea ES 2 1); — |— 22 oe) ie 
a Limehouse - - - 573876 ho FS b= i= 2° pS | To 1} -— | — 
Mile End Old ‘l'own = 2O7b92 1 3 | Fe Salli 1i— a 2 2 1 
Poplar « . ot SRGGS74AS FOS Re lee 4 Fi 4°|— v js Se 3 2 
(St. Saviour, Southwark — - 27 he Pe a a) a 
i St. George, Southwark - |. 59,7122/—/1}/—j);—} Pl—} 47-7 2 ]—] 2] 1} a f— 
Newington - - - | 325,804; 2)°-2) 4] 2 3 1 1j}— 1/-— ails 2;— 
St. Olave, Southwark a Re ap ee ee a ee a ea ee 
| Bermondsey ° ® - sdesg (5B |— | Ti—| =i 3°) — 2 1 2 2) — |— 
Rotherhithe - * . $0255. (ae | Lp ee) a Pry) mlm dp em pes 
S Lambots Se 5Fey TL) lovbgog S| Be ea |, ale Bl” Corsa fo tere eee 
= | Battersea - " - | 150,558 PB |S] me | a a et en St | Sige 
A} Wandswortla 3 -| wees l-4)/—} oe} Bl af rl] a4-/—| £ f—| 3-|—! 6 | at 
“| Camberwell « “ =| ‘og5S44 Fide fat & [Mer bom ate tg ah) geal ae pee a 
Greenwich « “ mt ORME ICE alt 7 eS 2 3 2 1 3 2) ot 2 6 1 
Lewisham « ; L ona a PS i LF A ik Eee Ra es 1 1 
Woolwich « - - 40;848 [LE |= lS p—} oe pat af) gs pat inet oa] a 
Plumstead ™ - B248G | ee | ee ee eS eee 
Lee » = “ -| 36103 |— |= fe] —) orf} a-|—| ore) ore 2 fl 
Port of London - = Tp oO" a ee en ae ee a ee eee 












































a Totals of actuai notifications. 
> Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction- 
of duplicate notifications. 
* Including St. Peters, Westminster (population, 285). + Including Middle Temple (population, 95). 
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Weekly Statement, 4th Quarter, 1896—continued. | Totals for| Grand 
Sa: Guawes fos tour 

Noy. 21.| Nov. 28.| Dec. 5. | Dec. 12.| Dee: 19. | “Dec. 26. "'| “igg6. ” | 1896, Sanitary Areas 
a z Noe Z BS Z PA 2 ra 2 a Z A 2 we 2 wa 2 

CIAJO/ALSIA;SIA}] oS yA] oS }AlSslAay Ss jal 6 (al 
Sea CO COLL 2 eS | GE | rah Tb) 26 29 9 | 81 | 12 | 1,101 [204 | 3,894 |564 | London. 

2 | — | 58 | —| 69|—j o7|—] 68 28 | — | 87 | — 14,050 | — | 3,200 | — | (Administrative County.) 
Qi | 2). Tel She] Bt RE @-}| LT 2 +—}-0) 4H. 47/09) 00] 16.| Kensington: 

3) 2)—|—} 1-—|] 2] — 2 i calla gly ira Waar A Ea 29 | 5 58 | 9 | Fulham, 

ple One za Oo! sop 1 1+-— }—)]}a/— 200 neo 53 | 18 | Hammersmith. 

Z\-1 ) 2) Pf-1) Bee 1 Lea tiie 4 30 | 4 68 | 13 | Paddington. 

Mle ee Bead Sl ee Sepa 8 4 | ae! Pgonieoarl. ' 60-ltouh@hobseas 

OQ }-1 | -e) | 2p—] 2S a 1 1 }—}; 2/— ay te 59 9 | St. George, Hanover Sq.* 

4 eS Cd, See ee eS ee ee ee ee ee 1S: pee 40 | 9 | Westminster. 

—}—f}—}|—f—p— | — |) — FOO aK ad = Ree 5) 3] St. James, Westminster. 
Lalo: 4 1 5 Lj =| = 4.) — 1 alt 2 1 41 9 118 | 20 | St. Marylebone. 

Bo ad |e Eee} 1 | — hop} ai — 20| 2 58 | 47 | Hampstead. 

Gp} 4) — 3) Shy 3) EP 2) Ae ea 68) 4. | 218 | 8k | St. Panera 

6{/ 1/ 5] 1} 4+t—} 5 — 8 1/;-— 2, ||, ot 82 | 15 | 258 | 47 | Islington. 

1)—f — | —4 — fe et ee ee ee 8; 2] 17| 5 | St.Mary, Stoke Newington.. 

4 3 A tact 8 9 9 8 i 1 ee Aga et: 71 | 18 O12) 87 Hackney. 

—{i—! 2!— Sig) ONS aes ee ee eT Shel 25) 4] St. Giles and St. George,. 
Bloomsbury. 

0) | ge a ce a | ee bj — |] — F—|—-l|—t. bt 1 18 | 3 | St. Martin-in-the-Fields, 

ES ee Oe eee eee eg ee SO er ee ee on ea 8} 1) Strand.t+ 
eee tees [a ws | eke enter 33 | 5 | Holborn.t 
Selle pesmi fr Behe De EL de es 1 1 17-| lJ = Oo ee 7 70 | 15 | Clerkenwell. 

pot eee ree oot Oe ha ik pe a ee 2 41 | 41] St. Luke, Middlesex.. 

—{—;—}—{[ 1} 1/ 1f— 3 | — bt iS 8 | 2 24 | 10 | London, City of.§ 
al lie ee, 1) — Sd eel 30 | 4] 120) 17 | Shoreditch. 

Bhp fg | — tf Dbeeil Fi 5 ee ae 40 | 7; 134! 20 | Bethnal Green. 
Seda.) 4 at — thay le 4 eh ile tae a |p - ow | oh rie 

ie aa | aa en p— | Tp =f —{i-} 1) 5;— 19.|- 2 35 | 5 | St. George-in-the-Hast.. 
Pilea b eas cep Se | ak |e 2)—-} — |—|—]— Sh ied 28 | 3] Limehouse. 

iene hoe Ole Hw | eB ki a 3 I Zz 1); 5! 4] 380] 6| 123) 16] Mile End Old Town, 

ioe eS oh Drea) 6p) eo lt 2a 2h 55 | 9] 197 | 296 | Poplar. 

—{—}—}—F — Ff — Fm Fmt om ees am ee 4 10| 11 St. Saviour, Southwark, 
Aah Oak a Se) A ee ES a Sc 52! 7 | St. George, Southwark, 
eee ce Sea ta k= "2 9 7 2/— 26 | -5 89 | 18 | Newington. : 

al ie I aI ara 25 ae ae ot 2 10 | 2) St. Olave, Southwark. 
5 ee ee ne ey ee ee 2-) = FP 18 | 3 69 | 11 | Bermondsey. 

se pl Ey yo ON al a eg ce 61 | 11 | Rotherhithe. 

A Eh ah Ee eer) et 2 a Be ERP a) 2079. || 24.) Lambeth, 

gree | S| gt |-8 iS 5 | — 1} 14 1} 3] 2) 36} 8] 115) 16 | Battersea. 
thee 4d tr) ig a le = 1 Lh fp | 8) — | BFE 6) “107 | 21 | Wandsworth. 
4t—/ s{—| Pra) -2h—)) # fed a tr} 8] 1h er} 6} 179 | 87 | Camberwell. 

Pee ea aa at LT Ei 2 1; 7} 2} 40/18 | 118 | 32 | Greenwich. 

1 Ae teed oe Genet OP | wees 2, | il se 21 4 65 | 9 | Lewisham. 
—y—f— ime am tet a i ete Ed OF bell 21 | 2 | Woolwich. 
Bete fl ee oe | cee ee We DS 5 | — 29 | 4 | Plumstead. 

Fae fe ee a TS fie ee ele om orn Neel ® 80.1... Tee, 

G2i— | t4— | pel mpc ee oa ll eel a 9)/— | 17 | — | Port of London. 
































¢ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
Inn (population, 21), and Furnival’s Inn (population, 121). __ 
|| Including Tower of Lcndon (population, 868). 


§ Including Inner Temple (population, 96). 
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SIMPLE CONTINUED FEVER. 


Weekly Statement, 1st Quarter, 1896. 











a 








Popula- 
Sanitary Areas. tion ee | San ae J | 
«4. ale an. 18. Jan, 25. Feb. 1 Feb. 8. 
(1891). eae 

© [A | so Rees to 4 Supe eo tele ee 
London C - - | 4,232,118 | 95 —_ 2 1 i 1 2 — J = 9 wes 
(Administrative County) -\ - -| 56 _ 2 — _ — 4 — 2 —_ 
c Kensington - - - 166,308 | — _ | — | =) = es 1 eer oe == 
Fulham - - : OLUGS9> |e — — || — —| — Sie eS es ee es 
= Hammersmith - - 97,239 | — — 1 — pees eee ee), ss eae | eee pie 
= | Paddington - - -| 117,846; -- | —| — | —| 1 ee Pees a ee 
© | Chelsea : - . 96,253 | — —|— a =e £3 5 Sea a= ee 
i St. George, Hanover Sq.* - 78,599 | — —|— —| — ae a ee ES ad =e ae 
| Westminster - 55,539 | — —|— —| — ae eS ee Se 2ES 
\St. James, Westm'nster - DALOOE |) ibe | ete ba aie NY eee, YR ee Se ee 
(St. Marylebone - - 142,404 | — —|— a = eee shh ee a 
S| Hampstead - = GedaG | aa) ee ee ee a ee ee 
£1St. Pancras - - =). 2BESTQ | == eS a ee ae SS aa ems Zs 
© |Islington - - - | 819,143 | -- — bo —| — eee a a. = 
7. | St. Mary, Stoke Newington Ce a nn re, en ce ee ee eae 
(Hackney - - - 198,606 1 — al = ss 1 a ees ees ie ed 
(St. Giles and St. George, 39,782 | — —}| — —| — a, as ee ge Nees awe he 

43 | Bloomsbury. | 
swalSts Martinsin-the-Fields ./-,| 14616) — 4 —).— }i— eo) —)o-2 9] 2) 8 ee ee 
2 Strandt - - - 25217) — a = ee —)) =e pe | — Ca 
= Holbornt = - - - 34,043 | — —| — =o any | ee eS ee ae ee: a 
= Clerkenwell - : - 66;216 | = —; — — A ee Ai ee ee eres ee 
© | St. Luke, Middlesex - 42,440.) Se a ee ee he ee 
(London, City of§ - 87,583 | -- —| — ps ae ah age ee pe: 
Shoreditch - : - | 124,009 | — —| — S| Se ee Le Ser es an |e = 
3 Bethnal Green : - 129,132 1 si] == fe) edly Boyz Se ge Be a (leas we 
-= | Whitechapel) . ee ee a ee ON MN NE EL 
24 St. George-in-the-East - | 45,795 2 —}; — —| — ee a a Te 
. | Limehouse - - : 57,3876 | — —| — = a, = oath es 2 eS = 
Mile End Old Town 5 107,592 al —|; — al See pee 24 ee Se ee pie 
Poplar = f -| 166,748 | — —| — a Spe Se ee ne ate S me 
(St. Saviour, Southwark - Pal ll ee eee ee a Me es es Mee ROE eo 
| St. George, Southwark - | 59,712 | — —|— secu) pees i ee Be pee. Ne ae ae 
Newington - = S 115,804 | — —/| — a Sle et ae fae << 
St. Olave, Southwark = 12,723 | — —| — —| — =i ey ee Sees |e * = 
Bermondsey - E 2 84,682 | —-- —| — = | as) eo 2 ge wh. ae — 
Rotherhithe - - 2 39,255 | -- _ — —| — =" (25 ST <a eee = 
+ |Lambeth = - - - | 275,203 1 ee —| — — t ee eee Wes 
‘| Battersea - 7 = | 280,588" |~ eee eek ea Seed a eee 
& | Wandsworth = oe] 188042 |= cee ey Se ce oa ee ae ee 
wi | Camberwell - - - 235,844 |) — —| = —| — as) | = a | Ss = 
‘Greenwich - : ~ bee .dg | ON eee, oa Peel een: ll ok eee en rn 
Lewisham - = - 92,647 | — pee ae a oe one Ee ed 2 A ae 
Woolwich - < 5 40,848 | — eS a oe eee ese oe don) Qe 2 es 2 
Plumstead - - - 52,486 | — —|— —| — Sh ees ey ees > es a 
Lee - - - - 36,103 | — ee ee eee | eee ee oh oe 
‘Port of London - : _ a er ee ee ee te 


















































2 Totals of actual notifications. 


Totals furnished by the Metropolitan Asy 


of duplicate notifications. 


t Including M iddle Temple (population, 95). 











lums Board of actwal cases after correction of returns and deduction 
* Including St, Peters, Westminster (population, 235). | 
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| SIMPLE CONTINUED FEVER—continued. 
| Weekly Statement, Ist Quarter, 1898—continued. Totals for 
s 
| Feb. 15. | Feb. 22. | Feb. 29. | Mar. 7. | Mar. 14. | Mar. 21. | Mar. 28. Sees Sanitary Areas. 
a ) a E: v3 a z: i aia 
Ole ener ere > a Po We ro ees oie ele 
ls | Se ee Pee et OTe le yay eee aa) eae Oy 4 | London. : 
| 8} Q2);—-} — | — 4)|—{|— jo} f— Q1|— 24 | — | (Administrative County.) 
| s= foe il LJ —- j}—) — my ee Jee] ee er 2 i Kensington. 
| ee ee ae ee att Ss Times es 1 | — | Fulham. 
FES A ae I ea Ne lips VE UR ae sal | op i = are. My ewe I er eal Re A 1 | — | Hammersmith. - 
ce ices | ee ee ce ce ce ee ee ee 1 1, Paddington. 
| me Pees ee cee ee ee es ee ee — | — | Chelsea: 
| ee Se SS ee — | — | St. George, Hanover Sq.* 
ep tes | Sse Sp Sea Sey 1}—- 1 | — | Westminster. 
re a a a ee eS — |— | St. James, Westminster. 
— a Oe es ee ee ee ee — |— | St. Marylebone. 
ce ee ee ee ee ea as ee — |— | Hampstead. 
PMI ena eee eh eee Br ea It ee Ses he eee ee ak Choe a cae — | —j| St. Pancras. 
di ee ee Se ee ee ee 1)/— j—} — J — |) = 3 1 | Islington. 
ey he) a a re a eS — | — | St.Mary, Stoke Newington. 
ea fee (pe eee el peepee eens ai eeece |) ee eee ee cone ee ee Ne 3 | — | Hackney. 
Ais J Se ge el erg, PaO ooh is Seat ag ON oa roc Fh are PSN — |—| St. Giles and St. George, 
Bloomsbury. 
a te er wee iy tae oe See pede here fv coe ech eel cle — | —| St. Martin-in-the-Fields. 
Se, NF Seal: Sis | ars 9 Mee ol ea eee | RI ee erm ea eae ial Lee A ce Dy yer — | — | Strand.t 
See ie ag) eae ese ee 1) oe eee ea ak Ne ets ae eon om 
eM ieee ee ged ey ae Oe A Meta Nat, gee ge mea ace FI ae — | —| Clerkenwell. 
fe ee ee er ee eee | eee ee 1 | — | St. Luke, Middlesex. 
sa Tce aye ry PORE ae vir SE cape at te eee ca ya Sg ye ee ee pe dR — |— | London, City of.§ 
ee ei enemies amet eed) ee WP eke Atel eek tle lea eagle soe — |—| Shoreditch. 
Ai pense gg ata ciao | ellet SUR ER peteare gt irl Damen a mes A oP sein 1 | Bethnal Green. 
mse FN ae | Senet Tat ett (oie ie Caney | ge eeDee a eebace! Ae ca reer ee Sa — |—/} Whitechapel.|| 
eas AL rae i ee eam ela sa a oa lS ip STN ae aoe eo lap 1 | — | St. George-in-the-East. 
wes HM seat ratte ea of ate et a ae | Pe © ee Mae | Meee ca Reso Te — |— | Limehouse. 
ee Cet meee ls Flea i Eg eet ag Pie etter eae (ee geen gh Ce 1 | — | Mile End Old Town. 
a ee ee Ee, ee ge er oer eg ee alee — |— | Poplar. 
Sy ae fe ee ene ea cee Me SD A eee Me ice cm eee [ree — | —/ St. Saviour, Southwark. 
=S ee ee ee ee Se ee a ee SS te — | -—| St. George, Southwark. 
ee eh Se ee ee ee Se a ee ee — |— | Newington. 
Er |) Se Si ee see eee eG er ete et SS eee | — |—]| St. Olave, Southwark. 
cee) ep ae Pee ee feo ee eae ee ee ee) | emma sen. 
ce | ae eel Cipher gee i | — | — | Rotherhithe. 
jy ewe 5 en en ae es ee ee eee 4 | — | Lambeth. 
eI eS NT Wee iS nO AR we OE te wi ig ees ee Mica dl ce ete — |— | Battersea. 
oe aca | ea et Me | Pr emi ree rae fat ees ho en 1 | —| Wandsworth. 
we es tt tee lee Ee ee ee ee Ml eal oe ee — | — | Camberwell. 
we ea ee ee a epee’, I et TEE Ge yt Yea ee — | — | Greenwich. 
Ee eel i ee etl eet 8 | a | eS ea ee ee — |—| Lewisham. 
oF Wiesel we Wie pes YS i ee ee aa ee lies — | —| Woolwich. 
= si lL aml Svat <n yess ns =k El pe Serle a a —| — j/—)} — | — —- |— Plumstead. 
ES Ga) pp SAS | pee ap an) a a pene Ie (reer gmt I gee oe een ==) |p | Lee: 
cook hs pasa ee ape ae Beat tanto Sc Sl ae | ee ee ee — | —| Port of London. 















































t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 186), Staple 
Inn (population, 21), and Furnival’s Inn (population, 121). : : 
§ Including Inner Temple (population, 96). || Including Tower of London (population, 838). 
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SIMPLE CONTINUED FEVER—continued. 











Weekly Statement, 2nd Quarter, 1896. . 



































Popula- > 

Boe a won.) ‘April4, | Aprilia. | Apritas. | Aprites. | Maye. | May 9. 
(E891) 5° 1223 es ps nd te 
2 Sie SESE SE) 82 
London «= - - e | 4,232,118 | 33 — 1 — 2 f= — i. —}— — 
(Administrative County) + — bg _ 4 a 4 —} — — 4 —|— — 
Kensington - : =| 166,308 |-— | —| — | —| — | —} — } —| — | ]—] =] |] = 
Fulham - 4 Sif} | OTO8O Yeates hh | me ete ee el lh ee Bd ae ee 
s Hammersmith - - 97,2304) p= = oe =n — |jo— —| = =| = - 
= | Paddington - - een end eo eee ee ee ee ee eee 
A‘Chelsea - - Ch ee ae i ee eee ee 
= St. George, Hanover Sq.* - 78,599 | — —| — —| — —| — —| — —}; — — 
Westminster - - 55,589  — —}/— | —| — —-| — ot Sis — = 
LSt. James, Westminster - 24,905 | — —|; — —| — —|— od —| — — 
(St. Marylebone - - 142,404 | — —|; — —|; — —| — —| — —|; — — 
a | Hampstead : - - 68,416 |) — —| — —| — —|— —| — —| — = 
£ St. Pancras - - - | 284,379) — —-) — —| — —-| — —| — —|— — 
Al Islington - - - 319,143 | 1 a a ee ae —|— —| — —| — — 
w, | St. Mary, Stoke Newington 30,936 |) — fos ES ge a CESS ao] he ae Pe zs 
(Hackney - “ - | 198,606 | 1 = ae She sai ee Sou bee i ee = 
St. Giles and St. George, S762) =e | phe ee bes eee a ee wal Besse ame! 

3 Bloomsbury. | 
= | St. Martin-in-the-Fields - THONGS) face f) a eee) al) ee Nee ee 

N | 

Q | Strandt - : - 25,217; — | —| — —| — —{| — oath Mec gs ee = 
3 \}Holbarnt - - - 34,043 | — = —s) = a i a = 
os Clerkenwell - - - 66,216 | — as —| — ae = ae eae Hes = 
© | St. Luke, Middlesex Ne eae ee ee peer eee ee bee ee ee 
( London, City of§  - my BSS A Dec Uk | a al Seca] sek ice eer, eel, de a Ge 
(Shoreditch - : - | 124,009 1 — | i oe eee <r mes | Fees a 
; | Bethnal Green < 5 1293923) = ee ci ee Se lees Saal = eal, oes: _ 
& | Whitechapel|| eee él (ot PADDUL cc Bh Gaecl\ ue Dlg eSoft See al onl ea 
m4 St. George-in-the-East = - SS 795) ka Saal ad) ed. ea a Reo)” Rath See a 
A Limehouse - - - 57,376.| — ae) => | ee A = es < 
| Mile End Old Town Sel | 107600 ten Be oP eek ed te NO kes Beh ee aie ea 
Poplar - . - 166,748 | — =) Se a ae = |) i a ee es = 
St. Saviour, Southwark .- 27,177; — | —| — | —| — bat ally hee Swill Bee = 
St. George,Southwark ~~ 59,712 — |; — ze ey ere ee ee mut Bes bonds Ok Se Re 
j Newington - . oe F APROOG pee Hc. od ale sedans Sai 2 CU ae Ae | 
| St. Olave, Southwark oo) 1 9708 I RS 2 eee aS a ee Shy MS eta? ete = 
Bermondsey 5 & 84,682 | — a |p Dies eS | Eee ae aly ee ieee ess - 
! Rotherhithe ° < $9955 |) .— nas) ey | ee a ae = ae ehh, pk ee 
= Lambeth  - : = 975,203 | — ty ae Sam | eet oe ee 2 a EIS col = 
£ Battersea - e = 150558 | .— pees) ae fe) a os bea ae ane Gabe cae 
A ! Wandsworth E wi) DBGO4R | Pet a alee en ee le ee 
“” | Camberwell - . - | 235,344 | — esos | Pass me 3 ee A ge Beal BS ae 
Greenwich - . - 165,413 | — —)| — —| — ap ieae = eal 1 ae = 
Lewisham - - - 92,647 | — —| — a —-|—-}.-| - fa WE es 2s 
j Woolwich - - - 40,848 | — — 1 —| — liege alge a ee = 
Plumstead - : - 52,486 | — moet | Faces ay ee be jh oes oo is eae rae er ee —_ 
Lee - . . <3) BO LOR | fm Fy ee ie eS ieee ee ee 
LPort of London « - — _ calf gee re ees ict eas ae ee = 





























* Totals of actual notifications. 


> Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction 
of duplicate notifications. 


* Including St. Peters, Westminster (population, 235). t Including Middle Temple (population, 95). ; 
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SIMPLE CONTINUED FEVER—continued. 













































































Weekly Statement, 2nd Quarter, 189¢—continued. eek oe 
May 16. | May 23. | May 30. | June6. | June 13. | June 20. | June 27, O806. ai. 
Pee big tt Secilae paee heer lc eae) ek| ae ee St we 
eo Pas oe o Peabo tay So lat oS lah eo Yar. oS | a 
l 
5 |-—- 3 i 2/;—{—|— 1 1 8 j— al 1{ 22 3 | London. 
| 4 3 | — 2;/—;}/—]— _ 3 |— 4 |—!| 20 | —| (Administrative County.) 
Nee oe ee a ee ee eH | |] ORensington. 
ee a se) a a i le | Pulham: 
| oo eS ee a es | me SI) | ah (gee emily ee Bs i{— 1 | Hammersmith. 
Sse es et a et nr Oe ee I Oe LC KH | | Paddington. 
Sl ee es Oa ee oS |b Se ies 1 Lj.— (—] — | = 1 1 | Chelsea. 
=— }—-]) — |-) — |] me tad HK tt a fl — JH | = | — | St. George, Hanover 8q.* 
— }—} — |}—|} — | —]| — TH] — JH | K— JK OK fF SH] = | — | Westminster. 
— |—}| — |—] — | — | — FH — | — | — TK] — JH] — | — |] St. James, Westminster. 
Be | — }—-} — }—-] — FH] mK tH] mr | 1TH] — | — | 8t. Marylebone. 
OS ee eee ee —| — }—}|] — j}-}] — |-| — | =| — | —'| Hampstead. 
eee eos alten, (Nee FE seme il eel | el ee L1i—j}; —J— 1 | — | St. Pancras, 
Se oD a (ey ng a me Se ees tee a ee ee a ee 1 | —| Islington. 
al ey Oe | Se ae a ae ees) cet | ar eed coat tes —| —- {|—| — |---| St Mary, Stoke Newington. 
—j—-| -—|-; - ee ee ele | —|— j|j—}| — | — 1 | —| Hackney. 
— j—| — }—}| — | —] = P—} — J— | — J- | — | =} = | — | se Gites ana St. George, 
| Bloomsbury. 
— }—-) — |r) eK] er te] KH se eK eH eK KH | OK | | St. Martin-in-the Fields. 
Le 2 es | — }—-} — |—} — |}—|}| — | —| — |—] — | —| Strana.t 
28 SS oA ea PS os an gee coe ea ope een Veer as Ried eee oe seg eee er Ty ee Holborn.{- 
BO ea ao a i ee —) — |—} — | —} — | — | — | — | — | —| Clerkenwell. 
Le Ge ee et PE Oe —} —}—} — |}—i — |-!| — |—|] — | —] Sb. Luke, Middlesex. 
ae el a le | — jj; —-i — |—-]}] — }—]} — |—| — 1 —] — | —|] London, City of§ 
ae ee ee) Pe a ee a ee eee 1 |—]| 38 | —| Shoreditch. 
OE TEN wi ee Raat ki Se cP eee ac Ie aca (Ma ee eee 3 | — | Bethnal Green. 
eg eh a ee et eee ed erie Sarl ea Wes | hurtaoha poi 
Se ae ae ae) Se Pe ee ee) er) Se | gs ieores ene 
5 Ny Se ee OR a eal |p eae foes POON OM ie Me, | ee ae Seg erie es yr 
SE ee Oe eg i i ie ie a a a cok eon, 
ee ae Se ee a a es ol 3 | —| Poplar. 
2 hd te Ge | see —} — 1l—} — }—}] — }—] — [—] — | —| Sé. Saviour, Southwark. 
5 eo ea Ocala one —-|—ij—-] — |—-! — |}—;} — |—]|] — | —| St. George, Southwark. 
eee) a —| — j—-} — J-} — | —]} — |—t — | —] Newington. 
Set ah See me a ae ee | ee | Sto lave, comsamance 
—ij—-} — |}—-} — FH] — | H-t — JH] — Ht K— PK] — | — | Bermondsey. 
ec RE ee ling GEES ae —} — j—} — J—!} — |—] — t—] — | —|] Rotherhithe. 
Ne ral ea et oe eciet = | 1 /]—-j| — |—]j 2 | —! Lambeth. 
— |—} — j;—-}; — | —| — | —-] — J—]} — | — | — |—1 — | —! Battersea. 
i.e eee ome, SE ee ee Nhat ee ea emf eee 1 | — | Wandsworth. 
Siege eee | —}— ff —]} — Jm-y — Fe | — ta eK te] — | =|! Camberwell. 
ea |e | Sa eae a a ee ee ee ene | | Greenwich: 
—}—-} —-— pri em tod] Oe aH ee] em nd HK fe! Oe | =| | Lewisham: 
eee hee ek ke es ot ee eo ee ee ES J 1 | Woolwich 
(ee ; oa ees | Se (ee a es ete ne reese (pe 1 | —]| Plumstead, 
a ay eA Se | ite al iP a WA et en aT dR a Or 
ee ee aye lt Sollee Tee eee es Laat er Var Port of London, 




















— 


¢ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 133), Staple 
nn (population, 21),and Furnival’s Inn (population, 121). ; 
§ Including Inner Temple (population, 98). | Including Tower of London (population, 838). 
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SIMPLE CONTINUED FEVER—continued. 






























































MOULDS cn oe ae AE St CES 
Dannibany PAneass oo July 4. | July ll. | July 1s. | July 25. | Aug.1. Aug. 8 
(1891). 
6) A Oo | A oO A é) A] oO i oO A 
London - - - - | 4,282,118 | 32 _ 1. — 4 1 3 — 2 _— 2 — 
(Administrative County) -| - =| Pg — 4 _— 4 _— 3 _ _ 2 — 
Kensington - - mob, 166,308-| ef | fee ee ee ae ae ee ee 
Fulham - : : G1:689) acd opel tee 1) Sa eh ee ee ee 
= Hammersmith - - 97,239 <f —-|— —;|— ae th ee eg ee Yee a ee = 
+ Paddington - - -| 117,846! — =o S/o Nt Cea se eee ee eee = 
5 | Chelsea - e % 96,253 | — Ser | aaa —-j|- 5 ES art aes EO. as ot 
= St. George, Hanover Sq.* - 78,599 | — ae == {nee > i Sth ees sg te = 
Westminster - Ps 55,539 | — = ei oss ot oe —i  — = 
St. James, Westminster - 24,995 | — —|— —| — —F —— == |) aes ee Pe 
_ (St. Marylebone - -| 149404) — | —| — | —}] — wees BY ews Hier ee a eee 
3 | Hampstead - - - 68416) — | —~}| — | —]| 2} —]| 2 -—| =~} -| — |] = 
+} St. Pancras - - - | 234379| — | —| — | ee = San ee es eS ee oe, 
A Islington - - = 819,143 | — —|— anil a sili ee = 1 a ie ae ee 
Za St. Mary, Stoke Newington | 30,936 | — —| — aye eae Uh ee =| = Gio fee Pe 
(Hackney - - - | 198,606 | — I == ||) == = os == a Ls _ 
(St. Giles and St. George, 39,782 | — —|— = at eee —|—|—-|—]-— 
oS Bloomsbury. 
‘@ | St. Martin-in-the-Fields -| 4616} — | —| — | —} ~ | —| — | -| —| -| 1a] — 
= } Strand} - . -| 2,217}.—- | —| — | —}| — | —]}| — | —-| —] -| —] = 
qj Holbornt - - - SA04G a). he bo oe eh a) eee 
= Clerkenwell - - = 66,216 | — eh ees a a =) Se. = = 
© | St. Luke, Middlesex : 42,449; — | —| — hi Ce, ag ates Pees a 
(London, City of§ - = 37,588 | — —| — si a eo Chee ri Ga bol: 
( Shoreditch - : = 124,009 | — —= | = ae Sah ae, Se Bedlly gee on 
_; | Bethnal Green - = OTe ea as teece Reo eee | — seat) es — 
2 Whitechapel - -, 74,420 | — ai) ee Sa Nee Oy eee ee ant — 
2 St. George-in-the-Wast “| 45,795 | — —|— —|— —|— — —|— | — 
z Limehouse - = : 57,376 | — —=— | ee —— =e as Caen i s ~ 
Mile End Old Town ee 5 —| — SS Pe | ee et ee i ye 
Poplar - - =| 166,748; — | —| — | —~| — | —~1i.kR | =]. 14 | —-|— ] = 
(St. Saviour, Southwark - HY i aa =) —|— —|— —| — ae et 
| St. George, Southwark - 59,712 | — —| — ay oe a =o ee Sh! gh 5 ae. 
Newington - : -| 115,804; — Sh a= | Ze a, | FEA ly Ps ees ie a 
| §t, Olave, Southwark - 12,723 | — Pat oie ie =a ae Sai ese ay toe ned 
| Bermondsey - 84,682 | — eee te be ee pees | ae ath PBs Sa Be bee! 
Rotherhithe - 39,235 | — 25/22 a Soe ee aay eee be | ee SS 
+ |Lambeth~ - - - O08) a = 1 —|— —}| — ee Bees ee = 
2 | Battersea - = : 150,558 | — —| — pet, a “ye sen) ie, oat, ees = 
= } Wandsworth - Bol) WANRGOAO | Sa | mee ile eH ee a eee marie en Be es a 
y> | Camberwell - - - | 935,344 | — es ll Facets — ae, A es es | See es Mg << 
Greenwich - . -| 165,413 | — saa es hs OR a oe ae ee so ed i 
Lewisham - = 92,647 | — a ae =| | ees =e ee ma) 
Woolwich - - = 40,848 1 ee Bee | ee |e oes 22 SE fas, tei a es 
Plumstead - - - 52.486.| —<. |) 4—e. ee i 1 eS eth PS ig eS. 
lee - - - - 86,108 | — fom} me ae ee ee ee 
| Port of London - — — — | sess tees i eee ec Jai) Ga te 
4 Totals of actual notifications. , : 
> Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction 


cf duplicate notifications. 5 
* Including St. Peters, Westminster (population, 235). 


+ Including Middle Temple (population, 95). 
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Aug. 15. | Aug. 22. | Aug. 29. | Sept. 5. | Sept.12. | Sept. 19. | Sept. 26. ee Sanitary Areas. 
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ee2 ie | 1 /—| — J/-| - |-!| -|[- ty—j|— fe 3 |" | Bulan 
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eS ee ae es ee ee ee 1);—} — |—-| — | — 1 | — | St. George, Hanover Sq.* 
ot a hie | et ac ee ela Na — | Westminster. 
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Se ee ee ae ee ee | Oe es a St. Mary, Stoke Newintetome 
ae eh a Ree ee ee ae) an ee, = | ackwey. 
ee ee a ee Se ee | | eS Giles amd) Si Georges 
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—— fe ee eee ee Le 1 | — | St. Martin-in-the-Fields. 
Sse fe a ee ee ee ee ee) ee pee | iene a EL Strand: 
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| ne | et ee ee he pe ae eee | Se | Sb. danke ddiesex. 
ee he ct eee et a a cee ed ee | Ss eee condom, Cit oms 
ae a ee eee Ne 9 };—}| — |}—t+ — | — 1/— 4 | — | Shoreditch. . 
See ate or fe ek a re ee ey Pa eee eel | Ne ee Reh hinalGmeen. 
Se See ee ae 1 ee ae ee Sn a Whitechapel.|| 
ee al Re east ee ees ete) Beth ae bcc Nh ace me | St. George-in-the-East.. 
gc 0D a ee at | re a Lp} — | | | = 1 | — + Limehouse. 
Fi eg FS ae ir re gM aa el i eae ore) a) 1 | — |} Mile End Old Town. 
= Co a a a a area a eR cli oC a be i |} Poplar. 
Sef ee Le) ee ae eee FP ee ee Sh | i | = SE Sawiourssouthwark, 
eh ea et ee ee ee ee ae | a ty George: Southwark. 
Pe a ee es 3 a= a a 1 |—j, Newington. 
Ne a a etc ae a, Sar | a ae ee || al St Olam Soubhowarics 
eee) et Seat oe) eee | Tee Sa ebm ery laut ce Gla a ees | aul Bermondeer: 
Sh me a ee ee fe ab ee er sine Seo al Rothermthies 
ay ee eee fe a See lb ee er ee 1}/—}— Jo-} — be 2 | — | Lambeth, 
ea ee et ek eee | aes |e tee ged | are le ie ee 1 | Battersea. 
| Pei eg sa ke ee heel me Ian | etl ee ee ea ey Wandsworth. 
Bete ke BP ea aa ols eel ee hea eae eal Cninerwell. 
Pt Pee eee ee SS pa at ch ae eect I eee ieee Rony i =a. COROT WIC Iie 
eS a ee ee es rey a es Mie be FON aio tele 
Deere a et Se ee eel oh ee ee Mooi: 
A eine eee |e ee dy Ree ao 1 | — | Plumstead. 
ei eh ee eae ee ee re ee ee ar dee, w 
Sys Sila I Ret eS SP A ieee a Na er ad teen cece bacco | aaa (id Port of London, 





























re ing Gray’s Inn ( opulation, 253), Lincoln’s Inn (population, 27), Charterhouse (populaticn 136), Staple 
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§ Includ ng Inner Temple (populaticn, 96). | fncludirg Tower cf Loadon (populatiun, 868), 


2()2 





rarer a 
SIMPLE CONTINUED FEVER--continued. 


Weekly Statement, 4th Quarter, 1896. 































































































| Popula- 
Sanitary Areas. tion | Oct. 3, | Oct.10.| Oct. 17. | Oet.24 | Oct. 8l.-| Nov. 7. | Nove14. 
(1891). : 
w Hn n wn H H 5 
StALS he (so males kha Se Sie ee mee 
London = : : ~ | 4,280 118°) 44 —= ) 7) — 3 i 5 1 2 ;— 2) ie ees) ce 
(Administrative County) -  - - | p=] 7) — 3 sp Pie 2 Ae ae 
(Kensington - - -| 166308; —|—]|/—/—} — |/—]| — J—}; 2 f—-} —yH—] H— FH 
Fulham | - - - OTT | ee ee 
¢ | Hammersmith - - 97,239) —|—}—) —}| — }—-| — j-| -— —| — j—j} — JS 
§ { Paddington - - BR a ee eae ee one ey Oe ae ee a ee 
A | Chelsea : - etl > 06.088 | sh Se | ee el ed Se ed ee ee 
t= | St. George, Hanover Sq.* - 78,599 | — | — | —-b— | — |—) m— fete he] Se pet ee 
Westminster - - 595059) A soah Gale ee a tS ee | SS SN 
LSt. James, Westminster - De Oe te 0 Ne ec eh ed ce eee 
St. Marylebone - a: 142, 4040 |) 4) a ee ee se ee = 
+ | Hampstead - - - 68a) ee et nae es ali a 
ke st. Pancras - - - 234,879 |} —}— | —1]—} — jm] om Pod er os an es eS 
Q |Islington - . -| 319148} —}—}—}/—{} — j—} — J—} — |] — FH] HK Ee 
yw | St. Mary, Stoke Newington SOS GN a NSE im ee See ee he pe a 
(Hackney - <j AOR 6D 4 Te ee de ee 
ret. Giles ands. George) -39;782 )— |) — hm) me lee ee ear SS tS Sa SS 
ut! Bloomsbury. | | 
3 St. Martin-in-the-Fields - 14.616 1) ==4) 4) Sl 13 — be ah he a a 
%® | Strandt : - - 95,217 | — | —|—}|—}— f—-po— | --a— fey aH fae eH 
A+ Holbornt - . -| 34048;—}—]—}/—| — }—]| — |—-; — j-j) — J-}] — |= 
£ | Clerkenwell - - - 66,216} —|/—)/—|—| — }-—}| — J—-] - |}-y -— Jp je 
5 | St. Luke, Middlesex -} 42440 /—/—| 21}/-} — }-]| —}-j] —J-) —j-| -—/- 
London, City of§  - ~| 87,588 b— | — | mm fe ep See eH ee ae eS 
(Shoreditch - - -| 124009;—}/—}| 21)/—} — J—] 1 j—-} —J—-}| —J]—)] —j-— 
_| Bethnal Green - -| 129,132; -—}|—|/—}—/} — |—}] —~j—-]| —j-} —j—-} —J- 
Re) elintohiappell Mbit 4p)! 07)400: [pp eed ole dee Ld anal 
a4 | St. George-in-the-Hast — - ABS TOB Nm pe mn Nt nt See a, ee Se 
A; Limehouse - - - 57,3878 | =| et ee be eh a ee ee ee OS SS 
| Mile End Old Town - | 107,592 |} — | —|—i—} —}—}| —J—-} Ja) — J | Hae 
Poplar . . ~ | 166,748) — | —} mye} ed em tam fe Pe Re eH eS 
St. Saviour, Southwark - D7 ATT le | a ee Se a ee 
St. George, Southwark = - 59,712 |} —|}—|}—-}i—] — | een ew eee ee me Pe 
Newington - - - 115,804 | — | — | ™ 1m tim mp me ae em ee OK EK 
St. Olave, Southwark - 12,728:) =| oo ee a ee he SS 
Bermondsey - - BA @BO. |e fe a tl a Se ee el ee See) ee es foe ee 
Rotherhithe - : - SO/Q5Be | | pe a el ee ee ee ee 
iS Lambeth = - <)| > 276208) | — | — | BS 1 j|— la yD ee ie Dee 
@ | | Battersen = - - -| 150,558 | — | —| —} — Di pe see a ch ce og) eile Dee eS ae ee 
Se Wandsworth ) a) DBGAP ee.) = | Sai el el ict ce ee 
* | Camberwell - : - | 285,344 | — }— | mp met ae ese ee ee 
Greenwich - : byl Satya SS. Mel ancl lla saree eg Se ee ee ed re 
Lewisham = = - 99,647 | | — | a | bf ee | ee 
Woolwich - ° - 40,848 | — | —}]—|]—}] — | — | Ss on ae my IB ee Ife = Noh 
j Plumstead - : > | 52,486. pf mee ee ee eg ee 
Lee - : . me] | BOS MOB || se | eG tt el ei a) ee eee 
Port of London - - _ Pa eam (ren | ER me me | es PU Se ee ee Rp eS 
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> Totals furnished by the Metropolitan Asylums Board of actual cases aft 

a duplicate ca Fa ND p yi U after correction of returns and deduction 
* Including St. Peters, Westminster (population, 235). t Including Middle Temple (population, 95). 
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t Including Gray’s Inn (population, 953), 








Lincoln’s Inn (population, 27), Charterhouse 
Inn (population, 121). 


Inn (population, 21), and Furnival’s 
§ Including Inner Temple (population, 96). 
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Sanitary Areas. 





London. 
(Adininistrative County.) 


Kensington. 
Fulham. 
Hammersmith. 
Paddington. 


| Chelsea. 
| St. George, Hanover Sq.* - 


Westminster. 

St. James, Westminster. 
St. Marylebone. 
Hampstead. 

St. Paneras. 

Islington. 


| St. Mary, Stoke Newington. 


Hackney. 


St. Giles and St. George, 
Bloomsbury. 
St. Martin-in-the- Fields. 


Strand.f 

Holborn.t 
Clerkenwell. 

St. Luke, Middlesex, 
London, City of.§ 
Shoreditch. 

Bethnal Green. 
Whitechapel. || 

St. George-in-the-Hast. 
Limehouse. 

Mile End Old Town. 
Poplar. 

St. Saviour, Southwark. 
St. George, Southwark. 
Newington. 

St. Olave, Southwark. 
Bermondsey. 
Rotherhithe. 
Lambeth. 

Battersea. 
Wandsworth. 
Camberwell. 
Greenwich. 
Lewisham. 

Woolwich. 

Plumstead. 

Lee. 

Port of London. 








(population, 136), Staple 


|| Including Tower of London (population, 868), 


Eee 


Sanitary Areas, 


London - 3 
(Administrative County) - 


Kensington - - 
Fulham - = ‘ 
Hammersmith - a 
Paddington - - 


St. George, Hanover Sq.* 
Westminster - : 
st. James, Westminster - 
(St. Marylebone - - 


W. District. 


i Chelsea - x 


s Hampstead - - 
3 St. Pancras - - 
Al Islington - - : 
Zi St.Mary, Stoke Newington 


(Hackney - - 


St. Giles and St. George, 
Bloomsbury. 


2 St. Martin-in-the-Fields - 
2|Strandt - = : 
2 Holbornt - - - 
4 Clerkenwell - - 
& | St. Luke, Middlesex - 
\Uondon, City of§ - - 
(Shoreditch - - 

3 | Bethnal Green - - 
‘+= | Whitechapel] — - = 
2 4 St. George-in-the-Hast - 
A Limehouse - - 
F'| Mile End Old Town - 
Poplar - - - 


(St. Saviour, Southwark - 
St. George, Southwark - 


Newington - m 
St. Olave, Southwark - 
Bermondsey - - 


Rotherhithe - - 





3 | Lambeth - = i 
= J Battersea - - = 
A | Wandsworth - - 
# ' Camberwell - - 
Greenwich : ‘ 

; Lewisham - - 5 

| Woolwich - - 2 
Plumstead - A 
Lee - * * 


Port of London - - 





| 











Popula- 
tion 
(1891). 


4,232,118 


166,308 
91,639 
97,239 

117,846 
96,253 
73,599 
55,539 


24,995 | 


142,404 
68,416 
234,379 
319,143 
30,936 
198,606 
39,782 


14,616 
25,217 
34,043 
66,216 
49,440 
37,583 
124,009 
129,182 
74,420 
45,795 
57,376 
107,592 
166,748 
27177 
59,712 
115,804 
12,723 
84,682 
39,255 
275,203 
150,558 
156,942 
235,344 
165,413 
92,647 
40,848 
52,436 
36,103 


2 Totals of actual notifications. 

b Totals furnished by the Metropolitan Asylums Board of actual cases after corm rection of returns 
and deduction cf duplicate notifications. 

* Including St. Peters, Westminster (population, 

+ Including Middle Tempie (population, 95). 
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Grand 

Totals 
for 

Year 

1896. 





r 


July 18. 
Aug. 1. 
Aug, 22 
Totals for 
3rd 
Quarter, 
1896 
Totals fo 
4th 
Quarter, 
1896 


Cases. 
Deaths. 
Cases. 
Deaths 
Deaths. 
Cases. 
Deaths. 
Cases. 
Deaths. 
Cases. 
Deaths. 





Sanitary Areas. 
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London. 
(Administrative County). 


Kensington. 

Fulham. 

Hammersmith. 
Paddington. 

Chelsea. 

St. George, Hanover Sq.* 
Westminster. 

St. James, Westminster. 
St. Marylebone. 
Hampstead. 

St. Pancras. 

Islington. 

St. Mary, Stoke Newington. 
Hackney. 


St. Giles and St. George, 
Bioomsbury. 


St. Martin-in-the-Fields. 
Strand.t 

Holborn.t 
Clerkenwell. 

St. Luke, Middlesex. 
London, City of.§ 
Shoreditch. 

Bethnal Green. 

W hitechapel.|| 

St. George-in-the-Hast. 
Limehouse. 

Mile End Old Town. 
Poplar. 

St. Saviour, Southwark. 
St. George, Southwark. 
Newington. 

St. Olave, Southwark. 
Bermondsey. 
Rotherhithe, 
Lambeth. 

Battersea. 
Wandsworth. 
Camberwell, 
Greenwich. 

Lewisham. 

Woolwich. 

Plumstead. 

Lee. 

Port of London. 





t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse 
(population, 136), Staple Inn (population, 21), and Furnival’s Inn (population, 121). 


§ Including Inner Temple (population, 96), 


| Including Tower of London(population, 868), 
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APPENDIX B, 





No, 1. 


On Mopirications of the Caorpra Vrerio artificially induced ; by 
Dre Kiam, ERS, 


In my last year’s report,* I have shown (pp. 121-35) that the 
typical cholera vibrio derived from an acute fatal case of Asiatic 
cholera, when cultivated in living oysters or in non-sterile sea water, 
may undergo definite modification both culturally and physiologically ; 
and that the modifications thus induced remain permanent in subcultures 
carried on for many removes in ordinary culture media. 

In this report I propose to discuss in detail the several varieties of the 
cholera vibrio referred to in my former report, along with additional 
three varieties obtained at a later stage of my investigations. For 
present purposes it will be convenient to take them in different order 
to that previously adopted, and I commence therefore with the variety 
that I propose to call vibrio V. 


THE SEVERAL VIBRIOS OF EXPERIMENT, 


Vibro V. 


This is the vibrio referred to at pp. 122-23 of my former report as 
recovered by peptone culture and gelatine plate from a flask of non-sterile 
sea water eleven days after inoculation of the water with an agar cul- 
ture of the St. Petersburg cholera vibrio that had been for ten days 
incubated at 37° C. The modification thus effected persisted through 
several generations of subculture, as described on p. 122. For the 
sake of rendering clearer what I have to say in the following pages I will 
repeat what were those modifications. 


(a.) The vibrio in question, vibrio V., was found to have lost altogether 
its power to grow at 37° C. either on agar or in peptone. 

(6.) Vibrio V. grew, at 20° C., in peptone salt solution which 
became slightly turbid already in 24 hours, and it formed therein granules 
and flocculi. When tested with pure sulphuric acid after incubation for 
one, two, three, four, or more days, such peptone cultures gave no trace 
of cholera red reaction. 

(c.) Vibrio V. from a recent peptone culture, examined in stained film 
specimens, appeared thicker than the St. Petersburg vibrio. In gelatine 
plates and in gelatine stab culture, an d as regards fresh and flagella- 
stained specimens, it differed hardly at all from the St. Petersburg vibrio, 
except that in stab culture it formed a conspiguous coherent viscid pellicle 
already after a few days. 

(d.) Vibrio V. when injected, even in considerable doses, into the 
peritoneal cavity of the guinea-pig, produced no diseased condition ; the 
animal remained well. ‘This is no doubt due to the fact that the vibrio 
not only does not grow but rapidly degenerates at the body temperature. 

(e.) When tested with cholera serum, which brings about promptly 
the agglutinating reaction ix vitro as regards the St. Petersburg vibrio, 
vibrio V. gave a negative result. 








pep] cero 1s a ths ass 
* Supplement to the report of the Medical Officer for 1894-95; “On Oyster 
Culture in Relation to Disease, 1896.” 
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This vibrio V. has now been transmitted for more than a whole year 
from culture to culture (gelatine stab, agar surface, and peptone culture) ; 
transference in the above sense having been effected about every fort- 
night, thus making more than 22 successive generations. Throughout 
it has retained unimpaired all the differential characters above described. 
It fails to grow at 37° C., it gives no cholera red reaction, and does not 
give positive result with cholera serum 7 vitro. 

Be it remembered that this vibrio V. is unquestionably derived from 
the St. Petersburg cholera vibrio ; the sea water in which the latter was 
incubated for 11 days contained previously no vibrio of any kind, as had 
been conclusively ascertained by numerous cultivations. This fact, even 
if it stood by itself, would, I think, go far to discount Pfeiffer’s assertion 
that a vibrio which does not react to cholera serum cannot have been 
derived from cholera. Also the observation is in direct conflict with 
the views of many German observers, who maintain that certain vibrios 
isolated by them from various waters (Berlin, Massowa, Danube, «c.), 
and differing from the typical cholera vibrio in one or the other 


morphological and cultural character, cannot, because they so differ, have 


any relation to the cholera vibrio. 

But this vibrio V. was not the only vibrio which became permanently 
modified by sojourn in non-sterile sea water. In my former report I 
described (2bidem, pp. 181 and 132) also a vibrio, vibrio [V., which was 
obtained in peptone culture from the non-sterile sea water of an artificial 
oyster tank, which tank water had been infected with a fully virulent 
cholera culture 13 days previously. 


Vibrio IV. 


This vibrio IV. was closely similar to vibrio V., inasmuch as it failed 
to grow at 37° C.; and further, like that variety, although growing well in 
peptone salt solution at 20° C., it failed to give the test of cholera red ; it 
produced no disease when injected, even in large doses, into the peritoneal 
cavities of guinea-pigs. It grows much faster on the surface of agar at 
20° C. than the St. Petersburg vibrio at 387° C.; it liquefies gelatine in 
plate and in stab culture much faster than the St. Petersburg vibrio ; its 
colonies in the plate look quite different from those of the St. Petersburg 
vibrio; and in the stab culture there is already, after 48 hours at 20° C., 
at the top of the liquefied gelatine, a coherent thick white pellicle. 
Lastly, the vibrio 1V. gives no reaction in vitro with cholera serum. 
Vibrio IV. has, like the other, been transmitted for more than a year 
through above 20 successive subcultures without showing any alteration 
in the above characters. 


Studying side by side these two modifications, vibrios IV. and V., of 
the St. Petersburg cholera vibrio, the following are their chief differences. 
Vibrio IV. grows slower on the surface of agar (at 20° C0.), and ina 
more transparent layer, than vibrio V. In gelatine stab culture, lique- 


. faction is accelerated in both as compared with the St. Petersburg vibrio ; 


but in the case of vibrio IV. the liquefied gelatine is more transparent 
than in that of vibrio V.; in the latter case, indeed, it is turbid. The 
pellicle, which is formed rapidly by both on the liquefied gelatine, is sticky 


~and viscid in the case of vibrio V., more tenacious and white in yibrio LV. 


--A further difference is this: vibrio 1V. forms in peptone culture, already 


after 24 hours’ incubation at 20 C., conspicuous spirilla, and in recent 
culture on agar, vibrio V. is more pronouncedly comma-shaped than 
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vibrio IV., which, under the same conditions, is very short, almost Avr. B. No.1. 


spherical, On Modifications 

While, then, vibrios IV. and V. are closely related as to the conditions Tab arigeally 
under which they were obtained, as to their rapid growth in and induced; by Dr. 

liquefaction of the medium when grown in gelatine, as to their failure 

to grow at 87° C., as to their failure to give cholera red reaction in 

peptone culture (incubated at 20° C.), and as to their failure to react 

to the serum test 2x vitro and to grow in the animal body, they never 

theless are not identical, as is shown above by some morphological and 

some cultural differences. 


Vibrio VI. 


In my former report on the subject I have, p. 131, shown that 
from sea water of an oyster tank four days after infection with the St. 
Petersburg cholera culture, a vibrio was obtained which did not show 
any marked deviation from the parent. Morphologically, it is true, it 
appeared shorter and retained this character in all subcultures ; but. 
in all other characters—plate and stab in gelatine, agar surface, peptone 
culture, cholera red reaction, action in animal body —it was indis- 
tinguishable (exvept that it grew slower in the gelatine plate) from the 
St. Petersburg vibrio. Similarly when tested em vitro with cholera 
serum it did not differ from the recent St. Petersburg vibrio. I have in 
the above report described it (on p. 132) as vibrio V., but will hereafter 
refer to it as vibrio VI. 


From the interior of oysters which had been kept in several cholera 
infected sea-water tanks, described in my report (lc. pp. 123-381), 
three varieties of vibrios were obtained. In ail instances recent cultures 
on agar of the typical St. Petersburg cholera vibrio had been used for 
infection of the water. ‘The isolation of the vibrios from the interior of 
the oysters had been effected without difficulty by means of peptone 
cultures (1c. p. 123). 

The varieties thus obtained were— 


Vibrio I. 


This variety was obtained from the interior of an oyster that had been 
placed for four days in cholera infected sea water. It differed from the 
parent St. Petersburg vibrio: (a) by its slow growth in gelatine plates ; 
(b) by its extremely retarded power of liquefying the gelatine in stab 
culture, the first indication of liquefaction at the upper end of the stab not 
taking place before five days; (c) by its less virulence on guinea-pigs 
when injected intraperitoneally—an amount of recent growth on the 
surface of agar twice that of a St. Petersburg culture being necessary 
to produce a fatal result. , As regards growth on the surface of agar, 
cholera red reaction, morphological aspects, and as regards flagella stain - 
ing, the vibrio did not differ from the parent St. Petersburg vibrio. 
Peptone sait culture of the microbe, after several days’ incubation at 
37°, showed a characteristic white continuous pellicle. 


Vibrio LI. 


This vibrio was obtained from the interior of an oyster that had been 
kept in a tank of cholera infected sea water for nine days.* It differed 
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from the parent St. Petersburg cholera vibrio in the following respects: 
—(a) It did not grow atallin peptone salt solution, either at 37° C. or at 
20° CG. ; (b) it did not grow, or grew only very feebly, on the surface of 
agar at 37° C.; (c) on the surface of agar incubated at 20° C., it grew 
as a slimy, very transparent, layer ; (d) morphologically it appeared as 


commas, but principally as \-shaped and spiral-like forms, pointed at 


the ends and possessed ‘of 1-3 flagella; (e) in gelatine plates it grew as 
liquefying circular areas with more or less concentrically arranged white 
masses; (f) in stab gelatine cultures the growth liquefied slowly and 
formed an extremely transparent funnel-shaped liquefied mass with a few 
grey floceuli; (g) intraperitoneal injection into the guinea-pig of 
1-3 whole cultures produced no symptom of disease; (4) emulsion of 
the vibrio showed no agglutinating reaction with cholera serum. 


Vibrio ITT. 


This variety was, perhaps, the most interesting. It was obtained 
from the interior of an oyster that had been kept in a tank in cholera 
infected sea water for four days.* By means of peptone cultures the 
vibrio was easily isolated, and_was found to differ from the parent 
St. Petersburg cholera vibrio in the following respects :—(a) It rapidly 
grew in gelatine plates, forming already, after 24-48 hours’ incubation, 
liquefied round areas of turbid growth ;} (6) in stab gelatine it liquefied as 
rapidly as the Finkler-Prior vibrio, the liquefied gelatine being uniformly 
turbid as in the case of the latter, but without odour; (c) on agar, at 
37° (., or at 20° C., it formed a thick white opaque layer; (d) it grew 
well in peptone culture, forming strong turbidity, and already after 
24 hours, spirilla of conspicuous length; (d) a peptone culture, 
incubated at 37° ©. for several days, gave no cholera red reaction ; 
(e) it acted more virulently in the peritoneum of guinea-pigs than the 
St. Petersburg vibrio; (f) in respect of size and shape (commas and 


( -shaped vibrios), and in respect of flagella, it did not differ from the 
St. Petersburg vibrio; (g) it gave practically no positive reaction with 
cholera serum, either ¢n vitro or in corpore. 

These three varieties, vibrios I., II., and III., were cultivated 
through more than a dozen successive removes without in the slightest 
degree showing any alteration in their principal characters. The only 
exception was that vibrio III., after many transferences from gelatine 
to gelatine (far more than 20 months), gave in peptone salt solution an 
indication of cholera red, but only after 5-6 days’ growth therein at 
37° C. 


In all, there were, at the stage arrived at when I last reported, 
(1) the St. Petersburg vibrio—the typical cholera-vibrio of Koch; 
(2) vibrio I.; (3) vibrio II.; (4) vibrio III.; (5) vibrio IV.; (6) 
vibrio V.; and (7) vibrio VI. Every one of these had definite characters 
of its own, and each could, and still can, without difficulty be recognised 
and distinguished from every other. They therefore must be considered 
as permanent varieties, though having the same parentage, viz., the 
cholera vibrio of a cholera intestine. Of these different descendants 
of the |St. Petersburg cholera vibrio, vibrio I. and vibrio VI. are, as 
already mentioned, more closely reiated to one another than the others ; 


* lc. p. 128-130. ] + p. 140, Plate V. 
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vibrio II. and vibrio IIT. differed strongly from the St. Petersburg 
parent, as also from one another; whereas vibrio 1V. and V., although 
strongly resembling one another, differed in a marked degree from the 
St. Petersburg vibrio and from the others. 

In all those varieties of vibrio which proved virulent. on intraperitoneal 
injection of guinea-pigs (vibrio I., YIJ., and VI.), the peritoneal exuda- 
tion of the dead animal, which was full of vibrios, yielded on cultivation 
the same variety that has been used for injection. 


I have now to add two further varieties— 


Vibrios VIT. and VITI. 


Non-sterile sea water in two sterile flasks was infected in each 
instance with two or three platinum loopsfull of culture of Koch’s 
vibrio scraped from the surface of agar. This culture had been incubated 
about a fortnight at 37° C. and, as plate cultures proved, yielded a 
pure crop of cholera colonies. After infection of the sea water in 
this way, the flasks containing it were well shaken and put by in a 
cupboard at the temperature of the room. Samples—0O-1 to 0°5 ec.— 
from the flasks were withdrawn from day to day and examined by 
peptone culture, from which, after 24 hours’ incubation, gelatine plates 
were made. iar seven days the peptone cultures thus made yielded 
cholera colonies which, when subjected to the various tests (morpho- 
logical, cultural, and physiological), completely coincided with the parent 
St. Petersburg vibrio. But on the eighth day from one flask and on the 
ninth day from the other, peptone cultures were obtained from which 
subculture in gelatine plates yielded colonies that differed from the 
parent in regard to their behaviour towards cholera serum under Pfeiffer’s 
test, z.e., 7 corpore. But in no other sense did they differ. Hxamined 
side by side with the St. Petersburg vibrio as to morphology and 
flagella, as to plate cultures, as to gelatine stab cultures, as to the aspect 
and rapidity of the growth on the surface of agar at 20°C. and 37°C., 
as to their growth in peptone salt solution at 37° C., as to cholera red 
xeaction, as to the effect of active peritoneal injection in the guinea-pig, 
and as to the agglutinating action of cholera serum on their emulsion, 
they differed in no way from the St. Petersburg cholera vibrio. 


REACTION OF THE EIGHT VARIETIES OF VIBRIO. TO THE BoRDET- 
DURHAM AND THE PFEIFFER TESTS. 


In making comparison of these varieties of vibrio one with another, 
and of each with Koch’s vibrio, I proceeded as follows :— 

For the test zn vitro as regards agglutinating action, as also for the 
germicidal test 7m corpore, recent agar surface cultures of the vibrios 
were used. The whole slanting surface of the agar (6 by 2 centimetres) 
was inoculated with the vibrio of experiment and incubated at 37° C. for 
48 hours. If the particular variety was one that did not grow at 37° C. 
(as, for instance, vibrios II., IV., and V.), the agar culture was incubated 
at 20° C. for four days. Then the whole of the surface growth was 
scraped off and rubbed down in a definite quantity (5 c.c.) of sterile 
broth, and a uniform emulsion made by well shaking up the growth in 
the broth. A. definite quaatity (1 ¢.c.) of emulsion was used for each 
test, whether in vitro or ia corpore, as will presently be described in 
detail. 


Oo 2 
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For test 7 vitro of the agglutinating reaction, one cubic centimetre: 


On Modifications Of emulsion was placed in a small test tube furnished with a foot, and 


Vibrio, artificially 
induced; by Dr. 


there was added a definite quantity of cholera serum, 0°10--25 ce., 
and the whole thoroughly mixed. | 

For test. 7m corpore, a definite quantity of emulsion was injected into 

(a) acontrol guinea-pig, while (6) to a like quantity of emulsion a definite 
quantity of cholera serum was added and well mixed, and the mixture 
was injected into the peritoneal cavity of a second guinea-pig of about 
the same weight. 

As to “ cholera serum,” three kinds were employed— 

(1.) Blood serum obtained from a guinea-pig which had been 
immunised by intraperitoneal injection of living cholera 
culture* on three separate occasions between March 2nd and 
March 21st; the third injection naving been with one-fifth of 
a recent living agar culture of which one-eighth killed a 
guinea-pig in 20 hours. Eighteen days after the last injection 
this immunised animal, being then well and having gained in 
body weight, was killed and its blood was collected and allowed 
to coagulate so as to separate the serum. 

(2.) “Cholera serum” kindly sent by Dr. R. Pfeiffer and obtained 
from a goat bighly cholera-immunised. 

(3.) Cholera serum kindly given me by Dr. Bulloch of the British 
Institute of Preventive Medicine, and obtained by him from a 
horse highly cholera-immunised.f 


(A.) Action in vitro of Cholera Serum in emulsion with one and 
another Variety of Vibrio. 


As already mentioned 1 c.c. of emulsion of definite strength was 
mixed in a small test tube (having a footstand) with 0-1 ¢.c. of serum. 
With a capillary pipette a few drops of the emulsion were then with- 
drawn, were put on an object-glass covered with a cover-glass,t and 
the specimen placed under the microscope and watched. When thus dealt 


with the commas and| -shaped forms are seen to be well isolated and 


briskly motile. Should the reaction of the serum be positive, it will be 
noticed that sooner or later—sometimes in less than a minute—the 
commas run together and become agglutinated into smaller or larger 
clumps, their movement having come to an end inthemeantime. For a 
while a few isolated motile vibrios may still be observed between the: 
clumps, but by-and-by all isolated motile vibrios join the clumps and 
become motionless. This agglutination or clumping is easily observed 
under the microscope, and is indeed confirmed by naked-eye inspection of 
the emulsion in the small test tubes. Herein, sooner or later, small 
granules make their appearance in the uniformly turbid fluid. At first 


caer 

* .e.p.133, 

t Dr. Bulloch has from time to time given me samples of such horse’s serum 
which acted in all respects very satisfactorily on the St. Petersburg cholera vibrio, 
both in vitro aud in corpore ; and, since plenty of it was placed at my disposal, I 
have been able to continue my experiments with the different vibrios on many 
subsequent occasions, the other two serums, viz., serum of My own guinea-pig and 
Pfeiffer’s serum, having in the meantime been exhausted. To Dr. Bulloch I have 
therefore to return my very best thanks for a liberal supply of active cholera serum. 

{ A drop put on a cover-glass which is placed face downwards over a “ hollow 
ee slide” is the best method, but that now in question also gives satisfactory 
results. 
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these granules are visible only under a glass, but by-and-by they become 
‘conspicuous to the unaided eye as larger and smaller flocculi gradually 
settling down and leaving the top layers of the fluid clear. This settling 
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down of the clumps and clearing of the fluid is rapid and conspicuvus induced; by Dr. 


in some cases of prompt reaction ; in others it is not so conspicuous and 
is slow, occasionally taking several hours. In these cases of slow re- 
action, it may even happen that, although there appears a distinct and 
copious sediment of clumps, yet the top layers of the fluid remain 
slightly turbid and full of minute granules. In such cases microscopic 
examination shows that although there has occurred agglutination and 
arrest of movement, some of the clumps are small, and that these remain 
floating in the fluid, the large clumps alone having settled down as 
sediment, 

Now, when to 1 ¢.e. of an emulsion of the scrapings of vibrio growth, 
obtained in the manner already deseribed, 0:1 ¢.c. of any one of the 
above three kinds of cholera serum is added, the following differences 
will be noticed :~- 


(1.) The St. Petersburg Cholera Vibrio.—Clumping is very distinct 
under the microscope in five minutes ; very few isolated motile commas. 
After 15 minutes, clumping complete under the microscope; on naked- 
eye inspection, distinct signs of clumping and settling down in the same 
time. After 30 minutes, clumping nearly complete to the naked eye, 
the clumps having almost quite settled down, leaving the fluid clear ; only 
under a glass are there still some fine flocculi noticeable init. In 45 
minutes all clumps have settled and the whole fluid is clear. 


(2.) Vibrio J—Both to microscopic examination and to naked-eye 
inspection the serum reacts well with this variety, but somewhat slower 
than with the St. Petersburg vibrio. Thus, watching the mixture under 
the microscope, some aggregation and arrest of movement, although 
noticeable already in five minutes, is not so far advanced in 15 minutes 
as in the case of the St. Petersburg vibrio. Jn the case of vibrio i. 
there are still a few isolated motile vibrios noticeable, and the clumps 
are not so large as in the latter at this stage. Under naked-eye 
inspection also, some clumping is visible already after 15 minutes; after 
30 minutes a surface layer of clear fluid is distinct, but, even after 
three-quarters of an hour, the settling down is far from advanced. 
After an hour and a half there is about a third to a half of the upper 
part of the fluid quite clear ; the lower two thirds to a half are occupied 
by an opaque cloudy mass—the clumps; only after two hours has the 
greater part of the fluid become quite clear. While, then, vibrio I. gives 
positive result with cholera serum 7m vitro, its reaction to the serum 
is a little slower than is that of the St. Petersburg vibrio, using the same 
kind of emulsion and adding the same amount of cholera serum to the 
emulsion in both cases. 


(3.) Vibrios 11, III, IV., and V. give no reaction even if to 1 c.c. of 
emulsion 0°25 c.c. of cholera serum be added. Under the microscope 
there is observed no arrest of movement of the vibrios and no agglu- 
tination. On naked-eye inspection no sedimentation or clearing of the 


fluid is noticeable. 


(4.) Vibrios VI, VIL., and VITTI. give positive reaction in nearly as 
pronounced a manner as the St. Petersburg cholera vibrio, 1 cc. of 
emulsion and 0°1 ¢.c. of cholera serum being mixed together in each 
instance, but less quickly in point of time than the St. Petersburg 
vibrio. 


lein. 
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(B.)—Reaction in corpore of Cholera Serum on one and another 
Variety of Vibrio. 


(1.) S¢. Petersburg Cholera Vibrio.—One-eighth to one-fifth of an 
agar culture, incubated for 48 hours at 37° C. and injected into the 
peritoneal cavity, kills a guinea-pig of 250 to 300 grammes weight with 
certainty in 20-24 hours. If to a similar amount of the same culture 
in emulsion, } c.c. of the cholera serum (from either of the three 
sources) is added, and the mixture injected into the peritoneal cavity of 
a guinea-pig of the same weight, it will be found that the animal is 
seemingly well next day and that it remuins alive. 


(2.) Vibrio 1—Of this vibrio as much as 1-1 of an agar culture 
incubated 48 hours at 37° C. is required to produce, on intraperitoneal 
injection, death of a guinea-pig of 250-300 grammes weight in 20-24 
hours. If to a like quantity of growth in emulsion 0°25 c.c. of cholera 
serum be added, and the mixture injected into the peritoneal cavity of 
a guinea-pig of similar weight, the animal will be found to behave just 
like the control animal, that is, it is found next morning very ill, dying, 
or dead, as the case may be. If, however, as much as 0°5,c.c. of cholera 
serum were added the result was different with the three kinds of serum 
that I was using. With my own guinea-pig’s cholera serum and with 
Pteiffer’s cholera serum there was no germicidal reaction —7.e., the 
animal died; but with the horse’s cholera serum there was positive 
reaction—the animal being found alive next morning. 

There was an interesting fact observed in reference to some of the 
guinea-pigs that succumbed after intraperitoneal injection with vibrio Io. 
viz., that the peritoneal exudation contained comparatively few vibrios, 
whereas the capillaries of the small intestine were injected and the gut 
itself filled with fluid which, in plate culture, yielded almost a pure 
culture of vibrio I. The vibrio thus cultivated from the intestinal 
contents was of exactly the same variety as that used for intraperitoneal 
injection. 

(3.) Vibrio I11.—This vibrio did not give positive result as regards 
germicidal action with chclera serum. I at first considered that cholera 
serum had germicidal action on this vibrio, having observed such 
action in one series of experiments; but I have not in subsequent and 
repeated series been able to confirm this observation. The animals that 
received the mixture of emulsion and 0-5 c.c. of cholera serum died 
just as soon as the control guinea-pigs that received emulsion only. 


(4.) Vibrios IT, IV., and V. could not be tested for the reasons 
already stated, viz., that these vibrios, when injected into the peritoneal 
cavity, even in large doses, produce no disease. 


(5.) Vibrios VI. and VII, gave no reaction when 0°26 ¢.c. of either 
of the three kinds of serum was injected into the peritoneum ‘of guinea- 
pigs along with an otherwise fatal dose of emulsion of the vibrio. So, 
too, with 0:5 ec. of cholera serum of my own immunised guinea-pig 
or of that sent by Pfeiffer, the reaction was negative; but it was 
positive in this amount with the horse’s cholera serum. 


(6.) Vibrio VITI—I have not been able to demonstrate germicidal 
reaction of any of the three sera in question on an otherwise fatal dose 
of this vibrio. The guinea-pigs that received the emulsion plus 0°5 c.e. 
of serum behaved (7.e., died or were dying) just like the control guinea- 
pigs. I ought, however, to add that I have not made more than one 
series of experiments with this vibrio for each kind of serum. Another 
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point which I think necessary to mention here is, that in all cases in Avr. B. No.1. 
which an animal died after intraperitoneal injection of a mixture oy youifcations 
of vibrio and serum, the peritoneal exudation, when examined in fresh of the Cholera 
and stained cover-glass specimens, and by culture, was always found to tuinced bee 
abound with the particular variety of the vibrio that had been used for Klein. 
the injection. 

From all these observations it foliows that physiologically varieties 
Nos. I. and ILI. differ quite as widely from the parent St, Petersburg 
cholera vibrio as do the other vibrios culturally. 


TEST OF TIME SEVERAL VIBRIOS IN MitkK CULTURE. 


Some further cultural differences between the different varieties of 
vibrio were found in their behaviour in skim milk and in (blue) litmus 
milk, Amongst the different varieties vibrio III. was the only one which 
produced separation of tie coagulated from the fiuid part of the milk, after 
incubation 10 days at 87° C. The coagulation does not, however, with 
vibrio III., take place in the usual manner, viz., solidification of the milk 
aS a whole with subsequent separation of curds and whey ; but the milk is 
so altered by vibrio III. that atop layer of turbid fluid becomes differen- 
tiated from the rest, which is thick and forms a yellowish coagulum. In 
the case of vibrios I1., 1V., and V. the milk cultures were of course 
kept at 20° C., but they showed no separation or coagulation at any 
time. On the other hand, of the milk cultures made with the St. 
Petersburg cholera vibrio, and with vibrios J., VI, VII, and VITI., 
and incubated at 87° C., the following results were obtained : Coagula- 
tion took place in the typical manner in one month in the cases of the 
St. Petersburg vibrio, vibrio VI. and vibrio VIIi.; whereas the milk 
cultures made with vibrios I. and VII. remained fluid. Blue litmus 
milk inoculated with the St. Petersburg vibrio and with vibrios I., VL., 
VIL., and VIII., and incubated at 37° C., became neutral in seven days 
and did not change on further incubation; so that these vibrios produced 
acid only very faintly. Vibrio III. incubated at 37°C., and vibrios IL., 
IV., and V. incubated at 20° C., did not alter the blue colour of the 
litmus milk. In the case of vibrio IIL, which caused separation of the 
normal milk as mentioned above, no alteration in the colour of the litmus 
milk was produced after separation had set in. 


AS TO THE PossIBLE INFLUENCE OF MICROBES NORMALLY PRESENT 
IN SpA WATER IN MODIFYING Kocu’s CHOLERA VIBRIO. 


It occurred to me, in view of the several varieties of vibrio obtained 
directly from non-sterile sea water previously infected with culture of 
the St. Petersburg cholera vibrio, or from the interior of oysters that had 
been kept in such infected sea water, to seek to ascertain whether or not 
some of the microbes present in the sea water had any influence on the 
St. Petersburg cholera vibrio if they are kept living together, 1.€.y 
symbiotically in ordinary artificial culture media. The following 
experiments were made to test this :— 

From the non-sterile sea water which had been used in the above experi- 
ments 2 microbe was isolated by means of agar plates which, in morpho- 
logical and cultural respects, could be readily identified, and which I 
propose to call leptothrix luteus, It appears essentially as thin, long, 
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App. B. No.1. uniform threads, some of great length, some shorter. These threads 
On Modifications form conglomerations, so that when making film specimens it is not easy 
ofthe Cholera to untwist them. The colonies of the micro-organism are round, 
Vibrio, artificially _,- ° A xe RO 
induced; by Dr. Slightly prominent, moist looking, and of a distinctly yellow—-colden-yellow 
Klein. to orange-yellow—colour. The leptothrix grows best at 20° C., it grows 

ulso at 37° C. (on agar, less freely in peptone), but very slowly. In 
gelatine it forms a yellow growth which only very slowly liquefies the 
medium. 

Sterile normal peptone salt solution was infected with particles of a 
recent culture on agar of this leptothrix luteus, and at the same time 
with a particle of a recent culture on agar of the St. Petersburg vibrio. 
{t was then incubated at 37° C. Subsequently, and until the tenth day 
of incubation, surface agar plaies were made from day to day with material 
from this peptone culture, and were incubated for 24 hours at 37° C. 
Of the colonies of vibrios appearing on these agar plates, some were 
examined at once under the microscope, others were used for sub- 
cultures in gelatine plates, on agar surface, and in gelatine stab cultures ; 
but the resulting microbe could ia no instance be distinguished from the 
typical St. Petersburg cholera vibrio. Beginning with the twelfth day, 

‘ however, a change was noticed in an agar plate made from a peptone 
culture that had been simultaneously infected with leptothrix luteus and 
with the St. Petersburg vibrio. The change in question consisted in 
this :—The film specimens made from the vibrio cclonies—24 hours on 
agar at 87° C,—did not present the typical appearances of well-curved 


( : fs 
commas and\, -shaped forms. They showed mainly filaments, long and 
short, wavy or more or less twisted, amongst which only a few slightly 
curved commas and, -forms were observed. Subcultures were made 


in agar streak, in gelatine stab, in peptone solution, and in gelatine 
plates, and the characters of the vibrio were thus further investigated. 
But whether from gelatine plates, from gelatine streak, or from agar 
surface, the microscopic specimens, fresh and living, and the stained 
films, which were submitted to examination, invariably showed 
the conspicuous feature of longer or shorter twisted and wavy 
filaments ; some isolated, but more commonly in clumps. Making 
an agar surface streak or plate culture of the parent St. Peters- 
burg vibrio, and at the same time a similar culture of this fila- 
mentous vibrio, and incubating the test tabes at 37° C. for 24 or 48 
hours, the resulting colonies were found indistinguishable in aspect and 
rapidity of growth. But on making micrescopic examination the 
differences were striking. A particle of the growth of the St. Petersburg 
vibrio culture easily broke up in a drop of saliue solution or of broth 


into an uniform emulsion of commas ands -forms. Whereas the other, 


viz., the filamentous vibrio, did not easily break up or easily make an 
uniform emulsion; there remained always in the fluid many granules, 
which under the microscope were seen to be conglomerations of vibrio 
threads. 

I propose, therefore, to consider this vibrio as variety IX., and to call 
it vibrio filamentosus. Through however many generations in sub- 
culture or in the peritoneal cavity of the guinea-pig this vibrio is passed 
—and there have been a great many such generations —it always retains 
conspicuously the characters for which I have named it vibrio filamen- 
tosus, though, as already stated, there are always present besides 
filamentous forms, isolated or conglomerated, short. and long comma 


and : “Shaped vibrios. This vibrio filamentosus, er vibrio IX., grows 
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in gelatine plate and in gelatine stab like the St. Petersburg cholera App. B. No.1. 
vibrio. With it, liquefaction, in stab culture, is a little retarded, but on Modifications 
under both conditions of its culture the liquefied gelatine contains white of the Cholera 

_ granules more conspicuously than in the case of the St. Petersburg Se bene 
vibrio. On agar surface vibrio [X. forms the same translucent flat, Klein. 
round, moist-looking colonies as does the St. Petersburg vibrio ; but they 
become soon less transparent and distinctly more granular. In peptone 

salt solution, incubated at 37° C., vibrio filamentosus forms granules and 
flocculi-conglomerations of threads. Such peptone salt culture gives 
pronounced cholera red reaction already after 24 hours’ incubation ; but 

this takes place, if anything, a little later than in peptone salt culture of 

the St. Petersburg cholera vibrio. That is to say, the cholera red tint 

after addition of sulphuric acid is, in the peptone salt culture of the vibrio 
filamentosus incubated for 36 hours at 37° C., not so pronounced and 
deep as in a similar culture of the St. Petersburg vibrio; in fact not 
more pronounced than in peptone culture of the St. Petersburg vibrio 
after incubation for only 24 hours at 37°C. As regards its motility 

and flagella (one to three) it does not differ from the St. Petersburg 
vibrio. 

There exists a further difference between the two vibrios in that 
the vibrio filamentosus is much less virulent than the St. Petersburg 
vibrio when injected into the peritoneal cavity of a guinea-pig. To 
produce a fatal result in 24 hours in a guinea-pig weighing 300 
grammes half of an agar culture of vibrio filamentosus is required. The 
peritoneal exudation contains the vibrio in abundance, and the microbe 
recovered therefrom retains morphologically and culturally all the 
characters of the vibrio filamentosus. Milk inoculated with vibrio 
filamentosus remains fluid. 

As mentioned already, I have passed this vibrio through a very 
considerable number of subcultures, as well as through guinea-pigs, and 
it has retained its characters unaltered. This vibrio was subjected also to 
the serum test, and was found to give well the agglutinating reaction 7 
vitro (both in the test tube and under the microscope) in the proportion 
of 1 c.c. of emulsion of the vibrio to 0°1 c.c. cholera serum. But 
agglutination and separation takes place a little slower than with the 
St. Petersburg vibrio when similarly tested. The reaction tn corpore 
of vibrio filamentosus failed with all three kinds of serum, using 0°5 c.c. 
serum for a fatal dose. 

We have, then, here a variety of vibrio which has been derived 
unmistakably from the typical St. Petersburg cholera vibrio, and 
which is possessed permanently of differential characters by which it 
can be easily distinguished from its parent, although it possesses also 
some characters which indicate its parentage. ‘The morphological, 
cultural, and physiologicai characters in which this vibrio filamentosus 
differs from the St. Petersburg cholera vibrio are certainly not less 
pronounced than those distinguishing a number of other vibrios 
(Massowa vibrio, and certain water vibrios), vibrios which, owing to 
differences of like kind, in one or another respect, have been denied any 
relation to the cholera vibrio. I think this vibrio filamentosus alone 
proves how unjustifiable such a denial. is. The above morphological 
and cultural characters are not mere incidental or casual diiterences, 
such as are well known to occur in the laboratory with the cholera 
vibrio, but are differences which remain the same from the outset. Any- 
one seeing, for instance, the stained film specimens of the vibrio 
filamentosus made from an agar surface 24 hours old, and comparing 
them with film specimens of the parent St. Petersburg vibrio made 
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under exactly the same conditions, cannot but be struck by the 
remarkable difference. ‘The film specimen of the latter is at once and 
easily recognised as a specimen of cholera commas, whereas a film 
specimen of the former is utterly different (Plate I., Figs. 1 and 2), and 
can hardly be believed to be a microbe derived from the cholera vibrio. 
Nevertheless if both are tested side by side in gelatine plates, in gelatine 
stabs, in agar plates, in peptone salt solution (for cholera red reaction), 
and are tested also with cholera serum 7 vitro, their relationship 
is clear and striking. 

While the facility with which this vibrio flamentosus was produced, 
viz., by culture for 11 days in peptone salt solution in association with 
leptothrix, luteus is highly iuteresting, the persistency with which the 
once alteved vibrio retained its differential characters is even more 
remarkable. This fact may have important significance in respect to 
the cholera: vibrio that, although derived undoubtedly from a cholera 
intestine, has sojourned for some time and for many generations in 
unusual and unaccustomed surroundings. I recall here an observation 
which is very much to the point in this connexion. At the end of 
August 1893, Asiatic cholera appeared in Hull, and almost the first case 
was that of a boy who, with other boys, had bathed and dived in a canal 
(Sutton Dyke) the water of which was polluted by sewage. Dr. Theodore 
Thomson, who investigated this outbreak, was disposed to believe, in 
view of allthe circumstances, that this boy had received infection through 
having swallowed some of the dyke water while diving. Other boys, 
be it noted, who had apparently done the same became affected with 
sickness and diarrheea; this boy alone had a virulent and rapidly fatal 
attack of Asiatic cholera. His intestine and its contents, which were 
submitted to me, were typical of cholera. The comma-bacillus that I 
isolated therefrom was in its distribution, in numbers, in size, in shape, 
and in cultural and biological characters, none other than Koch’s cholera 
vibrio. Now, the water from the above dyke was also carefully 
examined by me, and, as described in the report of the Medical Officer 
on Cholera in England in 1893, one kind only of vibrio was abundantly 
isolated from it. This vibrio was found to differ markedly in 
cultural respects from the typical cholera vibrio isolated from the boy’s 
intestine. In plate gelatine culiures it was markedly different from the 
cholera vibrio; in gelatine stab it grew as fast, liquefied as fast, and 
made the liquefied gelatine as turbid as the vibrio of Finkler-Prior, 
though it differed from that microbe in the absence from its cultures of 
any malodorous smell, and by its peptone salt cultures growing well at 
37° ©. and giving good cholera red reaction. Also it proved virulent 
when injected into the peritoneal cavity of the guinea-pig. At that 
time, owing to the strikingly different behaviour of this Hull water 
vibrio in gelatine plates and gelatine stab culture, I came to the 
conclusion that this vikrio was not Koch’s cholera vibrio, though Dr. 
Thomson maintained that, nevertheless, it must have been related to 
that vibrio. From the knowledge now gained of the profound variation 
of which Koch’s cholera vibrio is capable under laboratory conditions, 
T think Dr. Thomson’s view may after all have been the correct one. 
Of course there still remains the difficulty of explaining how the Hull 
water vibrio at once resumed, in the intestine of the boy, its pristine 
condition as the typical cholera vibrio ; but considering that the human 
body is an extremely complex association of conditious which we cannot 
expect to see repeated in the laboratory test tube or in the guinea-pig, 
the difficulty may be, and probably is, only a relative one. That the 
Hull water vibrio had permanently acquired characters by which it 
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differed from the criginal cholera vibrio is, however, a fact which might 


App, B. No. 1, 


be explained in the hight of the above experiments, viz., by its having on Modifications 


been for some time and generations subjected to abnormal, more or 
less unfavourable, surroundings, 

The same argument would seem applicable to the vibrio found by 
Pestana in the intestinal discharges of persons attacked by “ epidemic 
cholerine,’ in Lisbon, during 1894. This vibrio, which through the 
kindness of Dr. Pestana I had an opportunity of examining, differed— 
as Dr. Pestana has fully described in the Centralblatt ftir Bakteriologie— 
from Koch’s cholera vibrio in that it grew much more slowly in all 
media, liquefying gelatine much more slowly, and not responding to 
Pfeitier’s test in corpore. Also it was much less virulent than the 
cholera vibrio, and in peptone culture gave no choiera red reaction with 
pure sulphuric acid. Dr. Pestana found the same vibrio in Lisbon 
water. This Lisbon vibrio is, I think, very probably a modified cholera 
vibrio, which, introduced into that country, during the preceding: year 
or years, and living under abnormal conditions, had not only changed 
its cultural but also its physiological characters ; the latter being indicated 
by the fact that it acted markedly less virulently on the guinea-pig, 
and produced in human beings only a mild form of cholera. 

Lastly, Sanarelli (Annales de VInstitut Pasteur, 1894) isolated from 
the water of the Seine and from that of several of its tributaries a 
number of vibrios which, in cultural respects and as regards cholera 
red reaction and their effect on intraperitoneal injection into the guinea- 
pig, differed not only more or less from one another but also from Koch’s 
cholera vibrio. Sanarelli maintains that these different vibrios, being 
derived from waters to which, in the preceding year, cholera discharges 
had had access, were, in all probability, varieties of one and the same 
parent, viz., the cholera vibrio, but that having lived under exceptional 
circumstances, viz., in the river waters, they had acquired permanently 
new characters. Pfeiffer, however, denies the correctness of this con- 
clusion, since Sanarelli’s water vibrios do not respond to his (Pfeiffer’s) 
test 72 corpore. From what I have already shown by direct experimental 
evidence, Sanarelli’s conclusion is, I think, correct; at any rate, the 
derivation of his water vibrios from Koch’s cholera vibrio cannot be set 
aside on the ground stated by Pfeiffer, viz., that, they differ culturally 
and physiologically from the microbe of true cholera. 


EXPERIMENTAL ATTEMPT TO RESTORE TO THE SEVERAL VARIETIES OF 
VIBRIO THE CHARACTERS OF THEIR §T. PETERSBURG PARENT. 


Having given the characters of a number of stable varieties of the 
cholera vibrio, I come now to experiments which were undertaken with 
a view to reconverting them in each instance into a vibrio identical in 
some or all characters with their parent St. Petersburg cholera vibrio. 
And here I may as well state at once that, although the various con- 
ditions of cultivation which I contrived to this end have been subjected 
to a number of modifications, I must needs confess that hitherto I have 
failed in my endeavour. That is to say, I have failed to produce in any 
one variety alteration sufficient to make it identical with the St. Peters- 
burg cholera vibrio. They all retained most of their characters with an 
astounding tenacity ; so much so, that if 1 had been dealing solely with 
vibrio IJ. and vibrio III. (the two varieties derived from oysters kept 
in cholera-infected sea water, and which have been shown to be totally 
unlike the cholera vibrio in almost every character), I should certainly 
have become doubtful whether these two vibrios had had any past 
connexion with the St. Petersburg vibrie. 
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As to vibrio No. I., also derived from the interior of an oyster kept 

in cholera infected sea water, its retention of the characters dis- 
tinguishing it appeared of less moment, since it differed little at any 
time from the St. Petersburg vibrio in its biological and physiological 
characters. Nevertheless, the fact that it did persistently retain its 
characters, viz., very slow liquefaction of gelatine, slow growth in plate 
culture, different aspect of its colonies in gelatine plates from those of 
the typical cholera vibrio, and its lesser virulence on the guinea-pig, 
was not without importance, as indicating it to be a fully-established 
variety. With still greater force can this be said of vibrios IV., V., 
VI., and IX., as to which there can be no doubt at all that they were 
derived from the St. Petersburg cholera vibrio ; meanwhile, the numerous 
and varied alterations in the culture media to which they were subjected 
had no material effect on bringing back to them the characters of their 
parent. 
All this serves to emphasise the fact that, in the case of the St. 
Petersburg cholera vibrio, a permanent alteration of characters is 
comparatively easily achieved, and the fact also that these alterations, 
once acquired, are retained with such persistency that practically new 
species are the result. 

This, it is known, and has been pointed out in the Oyster Report 
of the Medical Officer, 1896, doves not apply to the typhoid bacillus ; 
a microbe which is more hardy, and in which, as a large number of 
experiments that I have made with it and with the bacillus coli prove, 
it is extremely difficult to bring about, by alteration of the culture 
media, any material modification of morphological, cultural, or physiolo- 
gical characters, except, perhaps, a more or less pronounced decrease of 
virulence in the peritoneum of the guinea-pig. 

I think it important here to re-state that,in speaking of modification, I 
refer to permanent modifications—ar alteration which remains when the 
microbe is cultivated again in the original or suitable medium. Qne 
cannot with justice speak of modification in character if a microbe, owing 
to alteration uf medium, temperature, animal, &c., differs only for the 
time being from its parent, but regains its pristine characters when 
again cultivated through one or two generations in the medium normal 
and suitable to it, as, for instance, the streptococcus erysipelas, the 
pheumococcus, bacillus prodigiosus, and a number of other microbes. 
Now, with reference to the several varieties of cholera vibrio that are in 
question this does not apply. By no artificial laboratory conditions — 
comparatively limited, of course, as compared with the innumerable 
unknown variety of conditions that may take place in nature, and which 
cannot be repeated in the laboratory—have I been able to bring them 
back to a resemblance of the St. Petersburg vibrio. As will be pointed 
out presently, one or the other of these varieties has been modified some- 
what in one or another character, though in nothing that made them 
materially dissimilar to what they were before. When growing them 
again under the pristine conditions of suitable medium, they returned 
at once to their pristine characters by which they originally were 
distinguished, as varieties of the St. Petersburg vibrio. 

My proceedings in attempting to restore to these vibrios the characters 
of the St. Petersburg microbe have been as follows :— 


Series I.—Culture of the modified Vibrios in association with 
Bacillus Coli, 


In the following series of experiments the most markedly diverse of 
the above varieties of cholera vibrio were employed to ascertain whether, 
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and, if so, to what extent, an alteration takes place in their characters 
when they are grown in association with a bacterium which is a normal 
inhabitant of the alimentary canal, z.e., the bacillus coli communis; and 
to ascertain also whether thereby any of these varieties can be brought 
back to the characters of their parent St. Petersburg vibrio. Such a 
condition of symbyosis with bacillus coli would seem to be the very 
condition under which the vibrios would be placed if introduced into 
the alimentary canal of the human subject. 

Accordingly separate samples of sterile peptone salt solution were 
simultaneously infected with— 


(a.) A recent agar culture of the typical bacillus coli; plus 

(6.) A recent agar culture of either:—-(1.) St. Petersburg cholera 
vibrio; (2.) Vibrio I; (3.) Vibrio IIL; (4.) Vibrio V; or (5.) Vibrio 
IX. 


These several vibrios are so pronounced in their differential characters 
that any alteration in them could be readily recognised. The St. Peters- 
burg vibrio being the typicai cholera vibrio; vibrio I. would be readily 
recognised by its slow growth and slow liquefaction in gelatine plate 
and gelatine stab culture; vibrio III. would be readily recognised by its 
extremely rapid growth and liquefaction in gelatine plate and gelatine 
stab, and by its failure to give cholera red reaction ; vibrio V. would be 
readily recognised by its rapid growth in gelatine and by its failure to 
grow at 87° ©.; and vibrio IX. would be readily recognised by its 
markedly filamentous growth in all media. 

After inoculation of the peptone salt solution with bacillus coli and 
with one or other of the above vibrios, the test tubes were placed in the 
incubator at 37° C., except, of course, those inoculated with bacillus coli 
and vibrio V., which, since this latter vibrio does not grow at 37° C., 
were incubated at 20° C. ‘These peptone cultures having been kept in 
the incubator for 5, 10, 15, and 21 days (those of bacillus coli and 
vibrio V. for 10, 15, 21, and 27 days), subcultures were made at corres- 
ponding intervals in each instance. In those instances in which the 
peptone culture had been incubated at 37° C., agar surface plates were 
made by spreading, by means of a sterile bent platinum spatula, a droplet 
of peptone culture over the whole surface of the medium previously set 
in a thin layer in a plate dish, and then incubating the subculture at 
37° G. In 24 to 48 hours a distinction between the colonies of the colon 
bacillus and the vibrio of experiment is easily noticed; the colonies of 
the former being large, white, and opaque, those of the latter, smaller, 
thinner, and translucent. In the case of the peptone cultures incubated 
at 20° CG. (colon and vibrio V.) gelatine surface plates were made and 
incubated at 20° C. Here again, after a lapse of 48 hours, the colonies 
of the colon bacillus are easily picked out from amongst those of the 
vibrio; the former being non-liquefying, grey, white, flat colonies, 
with filmy irregular margin, the latter being round and liquefying. 
From the colonies of vibrios that appeared in these first plates (agar 
or gelatine respectively) subcultures were made in gelatine stab, gela- 
tine surface plates, in peptone, and on the surface of agar in tubes, and 
their characters studied more minutely ; the peptone cultures being used 
for cholera red reaction, the agar surface cultures for serum test or for 
intraperitoneal injections into guinea-pigs. i 

The result may be summed up in a few words. In no single instance 
was any marked alteration of the above vibrios observed either in 
morphological, cultural, or physiological respects when they were grown 
in association with bacillus coli in peptoue salt solution. Even after 
21 days’ growth of the several varieties in association therewith, 


App. B. No. 1. 


On Modifications 
of the Cholera 
Vibrio, artificially 
induced: by Dr. 
Klein. 


App, B. No. 1. 
On Modifications 
of the Cholera 
Vibrio, artificially 
induced; by Dr. 
Klein, 


222 


subcultures of the vibrios established in the fashion I have ncted showed, 
in each instance, all the normal characters of the microbe; they could 
easily be identified by their differential characters. The only tendency 
toward exception was exhibited by the St. Petersburg vibrio and by 
vibrio III. These, when gelatine stab subcultures were made from the 
agar plates established from original peptone tube after 21 days’ incubation, 
appeared somewhat tardy in exercise of their power of liquefying the 
gelatine; but on making further subcultures from each such gelatine 
stab, the original rate of liquefaction was, in each instance, re-established 
and maintained in further subcultures. For the rest, vibrio I. retained 
unaltered ‘its slow growth and liquefaction of gelatine in plate and stab 
eulture. Vibrio II]. also remained unaltered in the further subcultures ; 
it grew fast on and rapidly liquefied gelatine, and still gave no cholera 
red reaction and no positive reaction with cholera serum en wtro. 
Vibrio V. (after 27 days’ symbyosis at 20° C.) still failed to grow at 37°C., 
and failed to give either cholera red reaction or serum reaction 27 vitro. 
Vibrio IX. still retained its pronounced filamentous character and its 
decreased virulence. The St. Petersburg vibrio, vibrio J., and vibrio IX., 
gave good cholera red reaction and good cholera serum reaction. 

There was, therefore, not much encouragement to proceed further 
with these experiments; the less since it was observed that by this 
time, 21 days and 27 days respectively, extensive degenerations of the 
vibrios in the peptone cultures had set in, so that in the agar surface 
plates and gelatine surface plates respectively made from these peptone 
cultures comparatively few colonies of vibrios were now obtainable. 


Series I[[,— Culture of the Vibrios in Sewage. 


Normal sewage, such as flows out from St. Bartholomew’s Hospital, 
was strained and sterilised by boiling, and to it was added pure peptone to 
the amount of 1 per cent. This material, in several separate test tubes 
was inoculated with the following vibrios, all of them taken from recent 
active agar cultures:—(1) the St. Petersburg cholera vibrio; (2) 
vibrio I. ; (3) vibrioII.; (4) vibrio III.; (5) vibrioIV.; (6) vibrio V. ; 
and (7) vibrio TX. The cultures of vibrio II, IV., and V. were 
incubated as a matter cf course at 20° C., those of the rest at 37° C. 

On inspecting the cultures after four days, it was found that culture 
(1) (St. Petersburg vibrio), culture (2) (vibrio I.), and culture (7) 
(vibrio TX.) showed good growth and were turbid; whereas none of 
the others showed any growth, the fluid being still quite clear. The 
same result was noticed after further three days. ‘The culture of the 
St. Petersburg vibrio showed good and uniform turbidity with an 
attempt of formation of a pellicle ; the culture of vibrio I. was uniformly 
turbid with a characteristic white pellicle, in fact, with a scum as 
in normal peptone salt culture ; and the culture of vibrio [X., though only 
slightly turbid, contained numerous granules and flocculi, and, therefore, 
did not differ from anormal peptone salt culture. At the same date 
cultures in the sewage of vibrios IJ., III., 1V., and V. showed no trace 
of growth. 

From this it follows that by cultivating the several vibrios in sewage 
and peptone, the vibrios not capable of growing at 37° C. (IT., IV., and 
V.), and also vibrio TII., could be separated from the St. Petersburg 
vibrio, vibrio I., and vibrio IX. These three alone being able to thrive 
in apparently normal fashion in the above culture fluid. 

ixamining these sewage peptone cultures, first by agar surface plates 
and then by subculture therefrom in gelatine plates, gelatine stab, and 
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agar surface ; by test in peptone salt solution for cholera red reaction ; and 
by test of their seruni reaction and their virulence in the peritoneal 
cavity of the guinea-pig; as also with respect to their morphological 
characters as seen in fresh and stained flim specimens, no differences could 
be found indicating that these three vibrios had by their growth in 
sewage-peptone undergone any alteration whatever. The differences 
between St. Petersburg vibrio, vibrio L., and vibrio IX., described 
above, reniained as pronounced as ever; the characters by which these 
three vibrios differed from one another remained absolutely the same. 
Whether the sewage-peptone cultures of these three vibrios, ¢.e., those 
in which alone growth had taken place, were examined at the end of 
four days, of seven days, of 14 days, or of 25 days, the result did not 
differ. After 25 days, extensive degeneration had set in in the cultures, 
as indicated by the comparatively few colonies that appeared in the agar 
plates, and further examination of them was, therefore, discontinued. 

Sterile sewage with peptone can, therefore, serve as a good culture 
amedium for the three varieties in question without interfering with 
their morphological, cultural, and biological characters. 


Series 11I.—Culture of the Vibrios in Nitrite Peptone. 


As a culture medium in this series there was used peptone salt solution 
containing 2 per cent. peptone, 2 per cent. sodium chloride, and 1 per 
cent, potassium nitrite. The mixture was decanted into test tubes 
and sterilised by repeated steaming in the ordinary way. Cultures were 
then made in this nitrite peptone with the several varieties of vibrio, 
the inoculation being in all cases made from recent agar and gelatine 
eultures. As in the previous series, vibrios II., IV., and V. were 
incubated at 20° C., the others at 37° C. | 

On inspection, after four days’ incubation, it was found that only 
vibrios TV. and V. showed growth. The culture fluid containing vibrio 
V. was covered with a well-pronounced pellicle, which on microscopic 
examination and on subeulture in gelatine (plate and stab) proved 
identical with vibrio used. The culture fluid containing vibrio IV. 
had just-a trace of a pellicle, which also, when tested by microscopic 
examination and subculture, yieldec the vibrio of experiment. _ 

On inspection, after seven days’ incubation, there was seemingly an 
indication of growth in the culture of the St. Petersburg vibrio, and 
in those of vibrios I., III, VI., VII., VIII, and IX.; the culture 
fluid being in euch instance just slightly turbid. Vibrio IT. showed at 
this time no trace of growth. 

The cultures were again inspected after a fortnight’s incubation, when 
it was found that only the peptone nitrite culture of vibrio IIL. had 
marked turbidity ; the culture of vibrio I. had slight turbidity ; the St. 
Petersburg vibrio and vibrics V1.,i VEL, VIL, and IX. cultures had 
made no progress ; vibrio IJ, culture was sterile ; and those of vibrios LV. 
and V. exhibited thick pellicle. The nitrite peptene cultures of the 
St. Petersburg vibrio and vibrios Vix VIL, VHT. and IX. were new 
tested in gelatine stab culture, but all failed to yield any growth; they 
were therefore discarded from further observation. 

Similar subcultures were made of the original nitrite peptone cultures 
of vibrios I., HI., [V., and V., after incubation for 14 days, in order to 
see whether any change had by this time occurred in the vibrios as a 
result of their sojourn and growth in this fluid, and the process was 
repeated after incubation for 23 days. 
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As a result it was observed that the difference in the rate of growth 
in stab gelatine culture, in the greater or lesser turbidity of the lique- 
fied gelatine, and in the nature of the pellicle—differences mentioned in 
a former series as distinguishing between vibrios 1V. and V.—-became 
more accentuated after these vibrios had been growing in nitrite peptone 
for 14 days. But they still refused to grow at 37° C., even after 23 
days in the nitrite peptone solution ; nor had they acquired the power to 
give indol reaction in an ordinary peptone salt subculture; nor did 
emulsion of an agar surface growth of them react positively to the cholera 
serum test. Vibrio I. remained quite unaltered from the original stock 
even when the nitrite peptone culture had been incubated for 23 days at 
37° C. Vibrio ILI. showed already, after seven days’ incubation 37°C. 
in nitrite peptone, a somewhat more pronounced rapid liquefaction in 
gelatine plate and in gelatine stab, the liquefied gelatine being uniformly 
turbid; but in this respect it did not alter after 14 or 23 days’ incu- 
bation respectively. This vibrio, it will be remembered, showed 
originally a marked tendency to grow rapidly in shorter or longer spirals 
in peptone salt solution, less so on agar. It was now found, after incu- 
bation for seven days in nitrite peptone, to exhibit in agar surface 
subculture, after 24 hours’ incubation, a growth almost entirely made 
up of rapidly motile spirilla, some of extreme length. Such a culture 
is, indeed, a very useful material for showing fine, well-twisted, spirilla, 
and in this respect vibrio III. differs markedly from all the others. 
As regards behaviour in milk, a notable change was found to have 
taken place by the cultivation of vibrio V. in nitrite peptone for 23 
days. Originally this vibrio, growing in milk at 20° C., did not alter 
the milk ; but it now, on inoculation into that medium, after 23 days’ 
growth in nitrite peptone, produced rapid decomposition of the milk, 
with thick scum on the surface. As regards its inability to give the 
cholera red reaction and to respond positively to the serum test, vibrio 
IIl., grown for 23 days in nitrite peptone, did not show any 
alteration whatever. 


Series [V.— Culture of the Vibrios in “ Oyster Gelatine.” 


In this series a material was used as nutritive medium which has the 
composition of nutrient broth gelatine, but with the difference that a 
broth made from oysters was substituted for beef broth. Fresh oysters— 
such as are bought in the market as fresh—were opened, the liquor and 
the oysters themselves collected in a beaker, and distilled water to 
the amount of one pint for each three-quarters of a pound of oysters 
added. ‘The mixture was then boiled for } to 1 hour. To this, pure 
gelatine was then added to the amount of 10 per cent., and pure pep- 
tone and sodium chloride each to the amount of 1 per cent. ‘This 
“oyster gelatine” was then treated for alkalisation, was filtered and 
decanted into test tubes, and was subjected to repeated sterilisation in 
the steamer, just like normal alkaline beef-broth gelatine. It proved to 
be an excellent solid medium for the growth of all the vibrios. 

With the above 10 varieties of vibrio, stab cultures were in each 
instance made in oyster gelatine from a stock culture of the microbe in 
normal gelatine; and from these first subcultures in oyster gelatine 
further subcultures in the same medium were made and carried on for 
a considerable number of generations. In ali cases the new subculture 
in oyster gelatine was made, or new generation started, from the pre- 
ceding generation in oyster gelatine after this latter had well advanced 
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in growth; this was generally the case after six or seven days’ growth 
at 20° C, 

Commencing with the fifth remove, each generation was used for 
comparing the vibrios in their morphological, cultural, and physiological 
characters with those of the stock cultures. 'The enormous amount of 
work which this part of the inquiry entailed will be understood from the 
fact that the St. Petersburg vibrio, and vibrios I., IL, IV., V.,'VL., VIL, 
VIII, and IX. were carried through 18, and vibrio III. through no 
less than 27 successive generations in oyster gelatine. 

The principal facts noted as indicating tendency perhaps towards a 
permanent alteration of one or another character of the vibrios by their 
repeated culture in oyster gelatine are the following :— 


1. Liquefaction of Gelatine-—One of the first and most interesting 
of the results ebserved, was that, after about 10 or 12 transmissions 
through oyster gelatine, all the vibrios, except I., II., and III., suffered 
a decided diminution in their power to quickly liquefy ordinary nutrient 
gelatine. Thisretardation in liquefying power was as pronounced, both 
in geiatine plates and in gelatine stab, after the twelfth generation as 
after the eighteenth, and it was retained through several subcultures in 
ordinary gelatine. 

Vibrio I. it will be remembered was, as compared with the St. 
Petersburg cholera vibrio, originally very tardy in liquefying gelatine ; 
and this character it retained when carried through a large number (17) 
of successive generations in oyster gelatine. It a comparison be made 
between the St. Petersburg vibrio. of a stock culture and the vibrio IL. 
aiso of a stock culture, the former is conspicuously more rapidly lique- 
fying than the latter. But if, on the other hand, comparison be made 
between the St. Petersburg vibrio from one of its later generations 
in oyster gelatineand vibrio I. from a similar remove in oyster gelatine, 
the result is altogetber different ; for by the suecessive subcultures of the 
St. Petersburg vibrio in oyster gelatine, its ability to liquefy ordinary 
gelatine has become so far retarded that in this respect not much 
difference is observable between it and the vibrio I. Vibrios I. and 
ITI. remain as before rapid liquefiers of gelatine through however 
many generations in oyster gelatine they are transmitted. 

Now, it will be remembered that vibrios I., I1., and ILI. are the very 
vibrios which had been obtained in the first instance from the interior 
of oysters which had been kept in cholera infected sea water ; wherefore, 
the fact that all other vibrics not derived from oysters suffered medification 
of liquefying power in oyster gelatine may be due to the circumstance 
that they had not been previously accustomed to an oyster medium. 


2. Morphologeial change.—As regards morphological changes, the 
only one observed concerned vibrio 1X., after it had been transmitted 
through many successive cultures in oyster gelatine. While vibrio IX. 
retains the filamentous nature of its elements unimpaired in normal 
gelatine, through however many subcultures it be passed, in oyster 
gelutine it gradually loses it. Thus, after the twelfth generation 
in oyster gelatine, the elements of vibrio 1X. were found to be oval, 
short rods, or commas, and but few filaments, whereas the original 
stock retains always in ordinary gelatine its pronounced filamentous 


character. 


3. Cholera-red Reaction—As has been already mentioned, vibrio 
III. grows well in peptone salt solution at 37° C.; nevertheless when such 
a culture is tested after 48 hours’ incubation with sulphuric acid, no 
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Arp. B. No.1. nitroso-indol (cholera red) reaction is demonstrable. Only after many 

On modifications transmissions (for over 20 months) in ordinary nutrient gelatine did this 

rads See aty vibrio when again transferred to peptone salt culture, give, after incu- 

induced; by Dr. bation for 5-6 days at 37°, the characteristic rose-tint with sulphuric 

oe acid; and even then the tint was by no means so deep as in a typical 
cholera peptone culture after 48 hours’ incubation at 37° C. But 
on transmitting vibrio III. through successive subcultures in oyster 
gelatine it was noticed, beginning with the fifteenth to the sixteenth 
generation, that a distinct cholera red reaction was obtainable in the 
peptone cultures therefrom already after 48 hours’ incubation; and that 
by the twenty-fifth generation the cholera-red reaction of a peptone 
culture, incubated for 48 hours at 87° C., was as pronounced and 
deep as that of similar peptone culture of the typical St. Petersburg 
cholera vibrio. Vibrio IX., on the other hand, having been passed 
through a number of successive cultures in oyster gelatine, showed a 
slight diminution in cholera-red reaction as compured with vibrio IX. 
from a stock culture in ordinary gelatine tested under precisely the 
same conditions. The difference is in the amount of nitroso-indol 
reaction as judged by the depth of pink colour. 


4. Behaviour to Bordet-Durham Test.—It will be remembered that 
vibrios ‘L.,° VI., VIL., VIIT., -and IX: gave the agglutinating reaction 
with cholera serum in a pronounced manner both under the micro- 
scope and to the unaided eye. In this sense they differed from the 
St. Petersburg vibrio solely in the circumstanee that their reaction, 
although distinct, was a little less prompt, and that the complete settling 
of the agglutinated and motionless clumps and clearing of the fluid was 
a little tardier. Vibrios IL., III., IV., and V. on the other hand gave 
no agglutinating reaction. 

On carrying all these vibrios through many successive generations in 
oyster gelatine no modification was noticed in reaction to cholera serum 
as regards vibrios I, II., VI., VIL. or VIII.; but as regards vibrios 
Iil., [V., V., and TX., particularly as regards vibrio IIL, a distinet 
alteration took place. : 

Vibrios IV. and V. were in marked contrast. Beginning with the 
uinth generation in oyster gelatine, 1 ¢,c. of bouillon emulsion of the 
scraping of the growth in each instance from the surface of agar that had 
been incubated at 20° C. for 48 hours, and to which 0:25 c.c. of cholera 
serum was added, showed under the microscope already after 15 minutes 
distinct aggregation into clumps and arrest of movement. On naked- 
eye inspection, however, this clumping and separation was not notice- 
able in vibrio IV., whereas it commenced with vibrio V. after 25 minutes, 
and in three hours was complete, so that the fluid had become practically 
clear, with a thick white sediment. With vibrio IV., indeed, no naked-eye 
aggregation and separation was observable, even after the seventeenth 
generation in oyster gelatine. 

Vibrio III. for the first time re-acted positively in its fifteenth genera- 
tion in oyster gelatine. A strongly turbid emulsion made from the 
surface of an agar culture, grown at 37°C. for 24 hours, to which 
O0°10-"25 c.c. of serum was added for each e.c. of emulsion, showed 
pronounced agglutination under the microscope already in five minutes ; 
and to the unaided eye aggregation and separation was distinct in 25-30 
minutes, though even after two hours the fluid had not become quite clear. 
Vibrio IT]. from a twenty-fifth generation in oyster gelatine culture 
responded fairly well to the serum test, agglutination being nearly as 
rapid and distinct under the microscope as with the St. Petersburg 
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cholera vibrio. To the naked eye also aggregation and separation was 
very obvious, theugh retarded as compared with the St. Petersburg 
vibrio; moreover, the fluid did not become quite clear in three hours, 
notwithstanding that a voluminous sedimentation took place. 

In regard of vibrio [X., when passed through successive generations 
in oyster gelatine, a diminution in the rapidity of the agglutinating action 
‘of cholera serum was observed as compared with that producible on this 
vibrio from a stock culture. If agar cultures were made at the same time 
from the vibrio of both sources, and emulsions thereof tested under the 
same conditions and with the same amount of cholera serum, it was 
found that although vibrio [X. from oyster gelatine of the twelfth 
generation gave the reaction in a positive fashion, this reaction was 
markedly retarded, both under the microscope and to the unaided eye, 
as compared with that given by vibrio [X. from the stock subculture. 
_ Thus, emulsion of vibrio TX. from the twelfth remove in oyster gelatine, 
when tested with cholera serum (10 per cent.), did not give complete sedi- 
mentation until lapse of 90 minutes, whereas vibrio LX. from the stock 
culture gave, under precisely the same conditions, and with the same 
serum, complete sedimentation in 30 minutes. 


5. Behaviour to Pfeiffer Test.—As regards the germicidal serum 
test 7 corpore, the only change noticed was with vibrio III. This 
variety gave, at the twenty-fifth generation in oyster gelatine, a 
positive result. But a considerable amount of serum had to be 
used. Thus, the scrapings from a twenty-fifth generation of the 
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vibrio on agar, incubated at 387° C. for 48 hours, having been made 


into an emulsion with 5 «ec. of sterile bouillon, experiments were 
made as follows:—1 ¢.c. of the emulsion (¢.e., } culture) was injected 
into the peritoneal cavity of a control guinea-pig. Into a second guinea- 
pig a mixture of 1 ¢c.c. emulsion and of 0°25 ¢.c. cholera serum from a 
highly immunised horse was injected intraperitoneally. Into the peri- 
toneal cavity of a third guinea-pig the same amount of emulsion plus 
0:5 ¢.c. of serum was injected. As a result, guinea-pig No. 1 was 
found dead in 20 hours; guinea-pig No. 2 was dead after 34 hours; 
guinea-pig No. 3, although quiet, the next day recovered. his experi- 
ment was repeated in the above way with the same result. It is, there- 
fore, justifiable to assume that, inasmuch as vibrio III. did not formerly 
_ react to the germicidal serum test and now did, it had, by its repeated 
(25) passages through oyster gelatine culture, become altered; that in 
this respect, as also in respect of the agglutinating action on it of 
cholera serum, it had become profoundly changed and brought con- 
siderably nearer to the St. Petersburg cholera vibrio, from which it was 
originally derived. 


6. Behaviour in Milkh.—Vibrio IX. alone became, by passage through 
successive generations of oyster gelatine, modified as regards its behaviour 
in milk. This vibrio, like the St. Petersburg vibrio, when growing at 
37° C. in sterilised skim or sterilised ordinary milk, does not produce 
any visible change in the milk within the first three or four weeks. But it 
was found that while the St. Petersburg vibrio, after passing through a 
number of successive generations of oyster gelatine remained unaitered 
in its behaviour in milk culture, this was not the case with vibrio IX., 
or, as I have called it, vibrio filamentosus. After eight successive 
transmissions through oyster gelatine vibrio IX. was observed to cause 
typical curdling of the milk within a week. Moreover, all further 
subcultures of this vibrio 1X. in oyster gelatine retained this power ; 
the clotting, in some instances, by the latter generations being even 
accelerated. These observations have been repeated several times, a 
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comparison being made each time between vibrio IX. from oyster 
gelatine and vibrio 1X. from the original stock culture; but the 
result was always the same, viz, no clotting of milk with vibrio 1X. 
from the stock culture, clotting within eight days with vibrio IX. from 
oyster gelatine. Subcultures were also made from these milk cultures 
in ordinary nutrient gelatine, end with such gelatine subcultures the . 
milk experiments were repeated, but always with the same result. Soa 
that there can be no doubt that vibrio IX, by its transmission through 
oyster gelatine for several generations, really acquired a new and 
seemingly permanent character, namely, power to clot milk. 


On the whole, then, though the relatively few new conditions which 
laboratory work enabled me to employ did not succeed in bringing back 
to any one of the varieties of vibrio the characteristics of its parent, 
sufficient evidence has been adduced to show that some of the varieties 
under one, others under another, condition are capable of becoming so 
permanently changed as to acquire and retain a character possessed by 
the typical cholera vibrio but not possessed by them previously. I 
refer here particularly to the changes produced by cultivation in oyster 
gelatine with reference to alterations of liquefying power, and ta 
alteration as regards cholera red and serum reaction of vibrio III. 





PLATE f. 





CHOLERA VIBRIOS. 


PEAT EH: I. 
Rie, 


The St. Petersburg (Koch’s) vibrio: Reproduced from a photograph of 
a culture of the microbe on agar, incubated for 24 hours at 37° C, 


[Magnifying power, 1,000. ] 


Fie..2: 


Vibrio IX., or vibrio filamentosus: Reproduced from a photograph of a 
culture of the microbe on agar, incubated for 24 hours at 37° C. 


[Magnifying power, 1,000. ] 
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No: 2, 


PRELIMINARY Report on the Growrtnu of the TypHorp BAcILuus in 
Sort; by Sipney Martin, M.D., F.R.S. 


The object of this investigation has been to ascertain under differing 
conditions as regards temperature, moisture, and organised constituents, 
what soils tend to conserve and enhance and what soils tend to destroy 
and discount the life processes and physiological activities of the typhoid 
bacillus. 

Such investigation is, as shown in this sketch, a very extensive one ; 
the physiological activity, for example, of this bacillus, although of 
the highest importance, being not yet sufficiently werked at to allow of 
its being tested with certainty. 

In the experiments which will be recorded in this report, the growth 
of the typhoid bacillus in soil has been studied solely from its vegetative 
aspect and not in relation to its physiological or pathological activity. 
Attention has been paid to the kind of soil used as a cultivating 
medium, to the amount of moisture present, and to the temperature at 
which the experiment was performed : the question of the physiological 
activity of the particular culture used being reserved for further 
experimentation. 

The typhoid bacillus although erobic can be cultivated as an anderobe 
and even in an atmosphere of carbonic acid. It grows best, like other 
pathogenic organisms, at 37° C., but it also grows at lower temperatures 
and withstands a great degree of cold, for instance 0° C. or even lower 
temperature. Also it is somewhat resistant to heat. As regards the 
media in which it grows, it flourishes both in an alkaline and an acid 
medium, and its resistance to the action of acid and even of a free 
mineral acid is remarkable. in dry soil and in clothes it has been found 
by Uffelmann to live for one to two months, a fact which shows the 
resistant capacity of the micro-organism, but, which is not perhaps of 
much service in’ consideration of the investigation to be recorded in 
this report. As regards resistance to external conditions, the typhoid 
bacillus is closely related to the bacillus coli communis, and on the whole 
it can be stated that the latter bacillus is more resistant than the 
former. 

It is unnecessary to recapitulate here what is now common knowledge 
as to the mode of growth of the typhoid bacillus in the ordinary media ; 
but something must be said regarding the tests which have been used 
for the bacillus in this research. In the investigation, cultures of the 
bacillus were obtained from two different sources; from Dr. Sims 
Woodhead of the Conjoint Laboratories and from Dr. Klein. Both 
showed on cultivation the typical reactions of the typhoid bacillus. 
Thus in broth each formed a cloudiness, with a deposit, and no scunt on 
the surface. ‘The broth culture gave no indol reaction with sodium 
nitrite and sulphuric acid. Milk was not coagulated, and in a “ shake” 
gelatine culture no gas bubbles were formed. On potato, the growth 
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was usually what was once described as the typical growth of the typhoid 
bacillus, viz., a filmy, almost transparent, growth ; but in both cases some 
of the cultures on potato became brownish. Cultures were obtained in 
broth containing Parietti’s fluid of varying streneth. Further tests of 
the bacillus were the investigation of its motility in the hanging drop ; 
the application of the serum test, and the investigation of the number of 
flagella present. In performing the serum test a sample ot typhoid 
antitoxic serum was used, which had been kindly sent to me by Dr. 
Bullock of the British Institute of Preventive Medicine. It acted very 
well, the clumping ef the bacilli taking place either in a few seconds 
orin a few minutes. The method used for staining flagella was Van 
Ermengen’s. 


Characters of the Soils used in the Investigation. 

1. Some experiments were performed with samples of soil obtained 
through Dr. H. Timbrell Bulstrode. Of these there were eight, four 
of which came from the entourage of houses which had been repeatedly 
invaded by enteric fever, while other four were obtained from localities 
where enteric fever had not occurred within the memory of those living. 
This distinction from the point of view of present purposes was not 
found of any very great importance, although the source of the soil was 
kept in mind during the investigation. All these samples of. soil may 
be described as black garden mould, in which numerous micro-organisms 
were present and living. Cultures were made from two of them, and 
rarious forms of bacteria were obtained, some liquefying and some not 
liquefying gelatine. The exact nature of these micro-organisms was not 
investigated, as it was considered somewhat beyond the scope of the 
present research. Besides this, the soil was extremely offensive, 
showing that it contained a large quantity of putrefying animal matter. 
The presence of this animal matter, and the circumstance tbat large 
quantities of micro-organisms were growing in it, are the two chief facts 
which are of importance in considering the results obtained. This sojl 
will be referred to later as organically contaminated soil. 

2. Other samples of soil were obtained from a loeality in Hamp- 
shire which was distant from any habitation; it had never been under 
cultivation or manured. This virgin soil was obtained from three 
depths ; a top soil in which heather was growing, consisting of peat; a 
sub-soil, locally called “ rust,’ which forms a hard and almost imper- 
meable crust covering the third soil, which consists of red sand. The 
sample of this red sand was taken about 24 feet from the surface. In the 
investigation both the “rust” and ihe red sand were used as culture 
media for the bacillus. As regards the character of the “ Trust, wit 
emitted no odour and was crumbly, having somewhat the physical 
characteristics of peat mixed with sand. Both it and the red sand were 
readily sterilised by steaming, and although, in the condition in which 
they arrived, they contained a few micro-organisms, yet there was nothing 
like the number which was present in the samples of organically con- 
taminated soils. It is not improbable indeed that if they had been 
investigated on the spot they would have been found to have been 
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relatively sterile, as it has been shown that at a depth of 1 to 14 
metres in soil no living germs were obtained. (Frankel.) The samples 
of organically contaminated soil were with great difficulty sterilised by 
steaming, although they could be readily sterilised in the autoclave. 


A.—EXPERIMENTS WITH STERILISED SOIL CONTAINING A LARGE 
QUANTITY OF ORGANIC MaAtTrerR (ORGANICALLY CONTAMINATED SOIL). 


In preparing this particular soil as a culture medium it was found 
impossible to utilise it in the original state in which it arrived, inasmuch. 
as it was mixed with stones, bits of crockery, and various other débris. 
It was therefore sifted and dried at a temperature below 37° C., and 
ground intoa powder. ‘This fine powder was then placed in Erlenmeyer 
flasks, to the depth of about 1 to 2 inches, and distilled water added 
till the soil was just moist. The flask containing the moist soil was 
then sterilised, and the sterility of its contents was tested by cultivating 
a small portion in broth. The surface of soil in each flask was about 
3 inches in diameter, and in depth from 1 to 2 inches; but there was 
no surface moisture, the soil being simply damp. Care was taken that 
there should be no surface moisture, inasmuch, as if there were any 
excess of water, the bacilli might exist independent of any effect the 
soil might have on them. 


Cultivation of the Typhoid Bacillus in Soil for 16 Days at 87° C. 
EXPERIMENT No. 1. 


Two Erlenmeyer flasks were prepared, in the manner described, with 
the soil, and after sterilization they were each UE EN with 1 e.e. 
of a broth culture of the bacillus 
of 24 hours’ growth. Care was 
taken that none of the liquid 
splashed away from the centre, as 
it was desired to test whether the 
bacilius spread from the centre to 
periphery. At the end of 16 days the 
soil was tested for the presence of 
the bacillus, by taking small portions 
of it from the centre, where the 
inoculation had been made, and from 
the side at three places near the 
edge of the inside of the flask, as in 
Fig. 1. The cultures were made in 
broth, as by this means the vitality 
of the bacillus could be at once tested by means of a hanging drop. 
Moreover the broth could be utilised further for making subcultures on 
agar and potato. The results are shown in the following statement :— 





Fic. 1.—Showing the places where the 
soil was tested. 


Flask 1. 


Centre of soil—After two days’ cultivation of the soil in broth at 
37° C., on examination in a hanging drop, numerous bacilli, both 
short and of medium size, were scen, actively motile. Sub- 
cultures were made on agar and potato. The growth on the 
latter was filmy, not coloured, and, on examination by staining, 
was shown to be of pure erowth of the bacillus. No indol was 

. formed in the broth. 
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Side 1 of soil—After two days’ incubation the broth was still 
clear, and in a hanging drop only two or three actively motile rods 
were seen. Subcultures on agar gave no growth, but on potato a 
a thin filmy growth. Other cultures were made subsequently, 
and showed that the bacillus was by no means active in its growth, 
and the result formed a great contrast to that obtained from the 
centre of the soil. 

Side 2 of soil— After two days’ incubation the broth became turbid, 
and a hanging drop showed very numerous medium and short 
bacilli, actively motile. Subcultures on agar and potato gave a 
copious and pure growth on each, that on the potato being 
colourless. No indo! formed in the broth. 

Side 3 of soil—After two days’ incubation the broth showed a 
turbidity which was due to numerous actively motile bacilli. The 
subcultures on agar and potato were copious, and showed 
microscopically a pure culture of the typhoid bacillus. No indol 
formed in the broth. 


It is thus seen in this experiment, that in 16 days, at a temperature 
of 37° C., the typhoid bacillus was not only alive, but had spread 
14 inches from the centre to the periphery. The amount of moisture 
in this soil was 35:1 grammes per cent. There was no free liquid on 
the surface, so that the bacillus had spread through the soil itself, and 
not simply through water. 


Flash 2, 


The soil in this flask was from another locality than that in the first, 
although, like it, it contained a large quantity of offensive organic 
matter, ‘Lhe incubation at 37° C. lasted for 16 days, as in the first 
case, and cultivations in broth were made from the centre of the soil, 
as well as from the side at three places. 


Centre of soil—The broth became turbid, and examination, by a 
hanging drop, revealed a large number of moderately active 
medium-sized bacilli, some of them forming long threads which 
showed, in parts, plasmolysis. A second broth culture was made 
from the first, and in 24 hours was tested with typhoid serum, 
with the result that the bacilli clamped in a few minutes. No 
indol developed in the broth. 

Side 1 of acral 

Side 2 of soil. >Cultivations gave negative results, 

Side 3 of soil. { 


The growth of the typhoid bacillus in this soil differed from that in 
the first in the fact that the micro-organism, although alive in 16 days, 
did not spread from the centre to the periphery. This soil contained 
more moisture than that in Flask 1., viz., 40°3 grammes per cent. There 
was no surface liquid. It evidently was not so favourable a medium 
as the first for the growth of the bacillus, There may have been some 
difference in composition of these soils. 


EXPERIMENT No. 2. 


It was thought that, instead of inoculating the centre of the flask 
containing the soil with a broth culture, it would be a better test of the 
growth of the bacillus if an agar culture were used. An agar culture 
four days old was therefore now employed, and the platinum needle 
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simply laid along the length of the culture before being used for 
inoculation of the soil. The inoculation was made in the centre of 


the soil by the needle being held vertically and thrust to the bottom e 


of the flask. In this way no splashing could have occurred, such as 
might have happened when the centre of the soil was inoculated with 
‘the broth culture. The soils used in Flasks 8 and 4 were from different 
localities. 


Flask 3. 


After 16 days’ incubation at 37° C. (the same period as in the first 
experiment), the soil was examined in the same way—by making 
cultivations from the centre, and from the side at three equidistant 
points in the periphery. 

Centre of soil_—The broth became turbid, and revealed, by a hanging 
drop, long and. short rods, actively motile. A subculture in broth 
was made, and tested after 24 hours with typhoid serum, the bacilli 
giving the reaction. No indol was formed in the broth. 

Side 1 of soil—Broth became slowly turbid, and showed medium- 
sized and long bacilli, moderately active. 

Side 2 of soil 

and ee 

Side 3 of sol | “°#" 


The growth, therefore, of the bacillus in the soil in 16 days in 


| Cultivations were negative, the broth remaining quite 


App. B. No. 2. 


On the Growth 
of the Typhoid 
acillus in Soil 
by Dr. Sidney 
Martin. 


this flask had spread from the centre to the periphery in one part . 


only; it had not invaded the whole of the soil. The amount of 
moisture contained in the soil was 38°7 grammes per cent. It was 
possible however that the growth at the side of the soil was, to some 
extent, interfered with by the fact that the surface was pitted by the 
water which had been added. 


Fla 4, 


This flask, which was inoculated in the same way and at the same 
time as Flask 3, was also tested in 16 days. 


Centre of soil—In two days the broth was turbid and showed very 
numerous, short, and very active bacilli. After several days it 
showed no indol. Subcultures on agar and potato gave copious 
pure growths of the typhoid bacillus. 

Side 1 of soil—T wo days’ growth in broth gave exactly the same 
results as the growth from the centre, Copious pure growths 
were also obtained on agar and pvutato. Tested by the typhoid 
serum, many of the bacilli clumped at once, others more slowly. 

Side 2 of soil—The broth remained apparently clear for two days, 


and it was only after eight days that definite turbidity appeared, due 


to numerous very active rods and threads. 

Side 3 of soil.—Showed in two days turbidity of the broth, due to 
numerous, short, and medium, actively motile rods. Pure growths 
of the bacillus were obtained on agar and potato. 


The amount of moisture in this soil was 37°2 grammes per cent. 
In this case the bacillus had grown more actively than in Flask 3, which 
contained a somewhat larger per-centage of water. The difference in 
the rate of growth was, therefore, probably due to some inherent 


peculiarity of the soil. 
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In Experiments 1 and 2 it may be observed that in two of the flasks, 
viz., Flask 1 and Flask 4, the typhoid bacillus had, in 16 days, spread 
from the centre of the mass of soil, 3 inches in diameter, to the peri- 
phery on all sides, and that in other two flasks, one inoculated with 
broth and one with an agar culture, the growth of the bacillus was 
much less active. Both these experiments were, unfortunately, cut 
short owing to accidental overheating of the incubator. 


Cultivation of the Typhoid Bacillus for 105 days at 37° C. 
EXPERIMENT No. 3. 


Another sample of soil of the same general character as those used 
in Experiments | and 2, but from a different locality, was placed in 
each of two Erlenmeyer’s flasks, the depth of soil being about 1 inch 
and the diameter of its surface about 3 inches. Each flask was inoculated 
in the centre of the soil with a broth culture 24 hours old. 


Flask 5. 


Was inoculated with about 1 ¢.c. of the broth culture and incubated 
at 37° C. 


First Testing, 14 days after Inoculation.—Cultivations were 
made on gelatine plates from the centre and from one part of 
the periphery. From the centre cultivation, numerous colonies of 
the typhoid bacillus in the depth and surface were found. Sub- 
cultures were made from these in broth, and subsequently on agar 
and potato; the growtb on agar was pure, and showed, on micros- 
copical examination, actively motile rods; that on potato was filmy 
and slightly brown subsequently. The broth cultivation after some 
days gave no indol reaction. The cultivation from the periphery 
showed on the gelatine plate one or two colonies like the typhoid 
bacillus. But no definite results were obtained by subculture from 
these, so that, at any rate, it was to be inferred that no great 
extension of the bacillus had occurred through the soil in 14 days. 


Second testing, after 86 days’ incubation at 37° C—The 
method of testing direct from the soil into gelatine was not 
considered satisfactory; so the soil was tested in broth tubes. 
In this second testing the broth became turbid in 24 hours and 
showed, microscopically, actively motile rods, short and long, some 
forming threads; subcultures made on agar and gelatine (shake) 
gave characteristic growths of the typhoid bacillus. The bacillus 
was, therefore, still alive in 36 days. 


Third testing, 49 days’ incubation at 37° C.—Cultures in broth 
were made from the centre and from the periphery at one part. 
The cultivation from the centre showed turbidity of the broth at 
the end of two days; and in the hanging drop, short actively motile 
rods and long threads were discovered. Subcultures were made 
on potato on which no growth occurred; on a gelatine plate, in 
which numerous colonies of the typhoid bacillus were found ; and 
on agar on which there was a pure and copious growth of the 
bacillus. ‘he cultivation from the perinhery of the soil showed 
turbidity of broth in the same time as that trom the centre, the 
broth containing actively motile short rods and long threads. ‘The 


230 


subcultures on potato yielded a growth which was slightly 
yellowish ; a copious growth occurred also on agar, but no colonies 
developed in the gelatine plate.. In 49 days therefore the bacilli 
were stili alive and active, and had spread from the centre of the 
soil to the periphery at one part. 


Thirty days after this testing, the incubator, in which the flasks were 
contained, was found to have become overheated during the night. 
This accident, which killed the bacillus in Experiments 1 and 2, did 
not destroy it in Experiment 3.. After regulating the incubator the 
flasks in Experiment 3 were again placed in it. 


Fourth testing, after 79 days’ incubation at 37° C.—Cultures 


were made from the centre of the soil and from the periphery 
at two opposite parts. Of the first tubes made, two became 
contaminated with organisms from the air. A fresh testing was 
therefore performed which gave the following results:—In the 
cultivation from the centre the broth became turbid, and in the 
hanging drop long and short rods were found, not very active. 
From an agar subculture, 24 hours old, a preparation was made and 
stasned for flagella, which were found very numerous around the 
rods. 

In cultivation from Side 1 
(see Fig. 2) the broth became 
turvid, and showed, in the hang- 
ing drop, long and short actively 
motile rods which gave a pure 
subculture of typhoid bacillus on 
ugar. A subculture of 24 hours 
in broth was tested with typhoid 
serum and the clumping of the 
bacilli occurred immediately. 
In the cultivation from Side 2, 
the same reactions in broth, as in 
the case of Side 1, were shown,  . 
and the bacilli showed the Fie. 2.—Showing parts of soil tested in 
characteristic flagella from an Experiment 3, Flasks 5, 6. 
agar subculture. The long threads which were found in the broth 
tubes showed well-marked plasmolysis, but the majority of the 
bacilli were quite normal medium sized rods. None of the broth 
tubes gave the indol reaction. 


In 79 days, therefore, the bacilli were still alive and active. 


Fifth testing, 105 days incubation at 37° C-—The soil was 
tested at two parts in the periphery, other than those previously 
taken, as shown in lig 2. 

Side 3.—The broth became cloudy, and showed, in the hanging 
drop, rather long but actively motile 1 ods. 

Side 4.This showed the same as Side 3 in cultivation. 


The bacilli had therefore at this date, that is after 105 days or 15 weeks, 
not only retained their vitality in the moist soil, but spreading from the 
centre of the disc, 3 inches in diameter, had pervaded the whole of the 
soil. The amount of moisture present in the soil in this flask was 35°9 
grammes per cent. The surface of the soil was smooth and there was 
no excess of moisture on it. At the end of this period of J05 days 
subcultures were made to see whether the bacillus retained its 


végetative and cultural peculiarities. On potato, the subculture from 
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broth was filmy and colourless as in the original culture added to the 
soil. On agar there was a copious and pure growth. In milk there 
was no coagulation, and ia a shake-gelatine culture numerous colonies 
formed without gas bubbles. This specimen of soil therefore not only 
did not destroy the bacillus, but served as a cultivating medium for it. 
The bacillus had grown and pervaded the whole of the mass of the 
soil and retained its vegetative properties intact. 


Flask 6. 


This flask contained the same kind of soil as Flask 5, but was inocu- 
lated, in. the centre, and by means of a capillary pipette, with eight 
drops of a broth culture 24 hours old. The soil received therefore 
much less than the 1 c.c. used in inoculating Flask 5. The experi- 
ment was performed to test the question of the quantity of the 
inoculating material in relation to the rapidity of growth in the soil. 
The amount of moisture present in the soil was 37:7 grammes per 
cent., about the same as in Flask 5. The surface of the soil was 
smooth and there was no surface liquid. 


first testing, after 14 days’ incubation at 37° C._—Portions of 
soil both from the centre and from one part of the periphery 
inoculated on gelatine plates showed numerous colonies of the 
typhoid bacillus so that even in 14 days the bacilli had spread to 
the periphery. 


Second testing, 36 days’ incubation at 37° C.—The centre of 
the soil was tested in broth, and_ short actively motile rods 
developed. 


Lhird testing, 49 days’ incubation at 37° C.—A cultivation was 
made in broth from the centre and from the periphery at one 
part. In both cases the broth became turbid and showed short 
rods and long threads, moderately motile. In subcultures on 
potato, no obvious growth developed. On gelatine plates numerous 
colonies developed from both broth cultivations. 


fourth testing, 79 days’ incubation at 37° C.—Cultivations 
were made from the centre of the soil and from two parts of the 
periphery opposite to each other, as in Fig, 2, Sides 1 and 2. 
In all three broth tubes actively motile rods developed. Sub- 
cultures were made on agar; a pure growth was obtained, which, 
when stained for flagella, presented the characters of the typhoid 
bacillus. 


fifth testing, 105 days’ incubation at 37° C.—Cultivations were 
made, as with Flask 5, from two portions of the periphery of 
the soil opposite to each other and between the two points 
previously tested (see Fig. 2). In both, the broth cultures showed 
numerous actively-motile rods, which, when cultivated on potato, 
on agar, in milk, and in “ shake ”' gelatine, gave pure and copious 
growths of typhoid bacillus. In this flask, then, as in Flask dy 
the bacilli inoculated into the centre of the soil had, in 105 days, 
pervaded ithe whole soil, and still retained their vitality as well as 
their cultural charateristies. ee 


The experiment is still progressing, inasmuch as it is desired to see 
how long the typhoid bacillus can exist in soil. Proof is definitel 
given, both in this experiment and in the first two, that the typhoid 
bacillus not only can exist in this particular kind of soil, but can eTow 
and pervade it at a temperature of 37° C. 
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Growth of the Bacillus Coli Communis in Soil at 37° C., compared 
with that of the Typhoid Bacillus. 


EXPERIMENT No. 4. 


An experiment was undertaken in which sterile soil was used as a 
cultivating medium for the bacillus coli, for the purpose of contrasting the 
results with those previously obtained with the typhoid bacillus. The 
soil used was of the same general character as that used in Experiments 
1, 2, and 3; that is, it was surface mould containing a large quantity of 
organic matter. It contained 44°8 grammes per cent. of water, although 
there was no free water on the surface. The soil was inoculated in the 
centre by means of a freshly-made glass pipette with 3 c.c. of a 24 hours 
broth culture of the bacillus coli. The soil was in an Erlenmeyer 
flask ef the size previously described. This flask was placed in the 
incubator for 28 days, and then tested by making cultivations in broth 
from the centre and from three equidistant parts of the periphery. 
They all showed in 24 hours the same appearances; viz., the broth was 
turbid and showed a slight deposit, and, after a few days, a scum formed 
on the surface of the broth. All these broth tubes gave a pronounced 
indol reaction with nitrite of sodium and sulphuric acid. Subcultures 
were made from each on a potato-gelatine and on agar plates. All the 
plates showed numerous colonies of the bacillus coli, and pure cultures 
were obtained on the agar. On potato, cultures were obtained of 
the bacillus in all cases. In one, however, the potato in one part 
showed the growth of the potato organism. The cultures of the bacillus 
coli varied from whitish yellow to buff in colour. One of the cultiva- 
tions from the periphery of the soil was inoculated into two tubes of 
milk, both of which were coagulated in 24 hours. 

The experiment shows, therefore, that the kind of soil under con- 
sideration acts as well as a cultivating medium for the bacillus coli as it 
does*for the typhoid bacillus; and that the bacillus coli not only 
flourishes in it, but rapidly pervades the soil, retaining its cultural and 
other peculiarities. 


Growth of the Typhoid Bacillus in Soil até a Temperature from 
15° to 19° C., and exposed to diffused Daylight. 


EXPERIMENT No. O: 


This experiment was performed for the purpose of ascertaining the 
growth, at ordinary temperature (as compared with 37° C.) of the 
typhoid bacillus in soil containing, as in the previous experiments, a 
large amount of organic matter ; in circumstances that is approximating 
more nearly to the natural conditions in which the typhoid bacillus may 
be found in soil. . 

The soil used was from a locality different from any of those at which 
soil had been previously obtained. It was treated exactly in the same 
way as in the previous experiments, namely, it was sterilised and water 
was added. The amount of water it contained was 35°9 grammes per 
cent., about the same as in the Experiment 3, in which the typhoid 
bacillus lived 105 days. ‘The soil was inoculated in the centre with 
4 cc. of a 24 hours’ broth culture of the typhoid bacillus. 


First testing, after 53 days at the Temperature of the Labora- 
tory.—Cultivations were made from the centre of the soil and from 
the periphery at three equidistant parts. Of these the only one in 
which the broth tube showed turbidity was that from the centre of 
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the soil. In the three cultivations from the periphery the broth 
remained quite clear, and no micro-organisms developed in over 
10 days of observation. In subculture on gelatine plates and in 
broth, of the growth from the cenire, a pure growth oi the typhoid 
bacillus was obtained, showing actively motile rods. A pure sub- 
culture on agar was also obtained. 


Third testing, after 63 days.—Culti- 
vation was made from the centre of the 
soil, and at about 3 inch from the centre, 
as in Fig. 3. 

In 24 hours, both broth cultures 
became turbid, and showed, in the hang- 
ing drop, numerous short and medium- 


sized and very active rods. Subcultures pe 
on agar showed a pure growth of the y a 
typhoid bacillus in each case. 5 


The bacilli were, therefore, still alive and Fic. Showin golacue at 
active at the end of 63 days, and had begun testing of soil in Experiment 5. 
to pervade the soil. The growth had not 
extended to the periphery of the soil as occurred by this time in the 
experiments performed at a higher temperature (37°), more favourable 
to the development of the bacillus. ‘Whe experiment is being continued, 
so that it will be seen later how rapidly the bacillus will pervade the 
soil and how long it will live therein. 





x CENTRE 
a 





B. EXpPrRIMENTs ON THE GrowTrH OF THE TYPHOID BACILLUS IN 
STERILIZED VIRGIN SOIL, SANDY AND PEATY. 


The “Virgin” soil employed in this experiment has been already 
described. The two strata which were used, in separate flasks, were 
the socalled “rust,” which consisted of firm, crumbling, peaty soil, and 
the red sandy soil from below it. The “rust” was crumbled fine, 
and placed in its flask to a depth of about 3 an inch, the diameter of the 
surface being 3 inches. The sandy soil was of the above-mentioned 
depth and the same diameter as the other soil. The srowth of the 
typhoid bacillus used for inoculation was a very vigorous one. It was 
a subculture on agar two days old from a stock tube which had pre- 
viously been used in Experiments 1, 2, and 4. Each flask was 
inoculated with a small quantity of the culture on the end of a platinum: 
rod which was pushed to the bottom of the flask. 


Growth of the Typhoid Bacitlus in Virgin Soil at 37° C. 
EXPERIMENT 6. 


Lurst testing, after 14 days’ incubation at 87° C.—Cultivations 
were made from the centre of the soil in each of the two flasks ; 
also, in each instance, from three points in the periphery equi- 
distant from each other. But the broth remained quite clear 
during more than 10 days observation, no micro-organisms what- 
ever growing, whether from the first point of the inoculation of 
the soil or from the periphery. 


Second testing, after 23 days’ incubation at 87° C.—Cultivation 
was made from the centre of the soil in each flask. No growth 
of the typhoid bacillus occurred in either of the broth tubes. 
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Growth of the Typhoid Bacilis in Virgin Soil at the Temperature of App. B. No.2 


the Laboratory, 15° to 19° ; instead of 37° C. 


EXPERIMENT “7, 


The two flasks containing the same kind of soils as in Experiment 6 
were employed, and they were inoculated in exactly the same way frem 
the same culture. 


First testing, 20 days after inoculation —Cultivations were 
made from the centre and from one part of the periphery in each 
flask ; but the broth remained perfectly clear, no micro-organisms 
whatever growing. 


Second testing, 23 days after inoculation from Centre of the 
Sorl in each Flask.—No growth of the typhoid bacillus occurred 
in either of the broth tubes. 


Growth on Virgin Soil of Bacillus Coli Communis instead of the 
Typhoid Bacillus: incubated at 37°. 


EXPERIMENT No. 8. 


The culture of the bacillus coli used for this experiment was a 
two days’ growth on agar; and the inoculation was made in the 
centre of the soil, which was in flasks of the same size as those 
which had been wsed throughout the investigation. The flask 
containing the “rust” soil was rather dry, due to an oversight in 
the preparation of the soil; the other flask contained about as 
much moisture as in the other cases and as in Experiments 1-5. 





First testing, after 14 days’ incubation at 37° C.—Cultivations 
were made from each flask in broth from the centre of the soil ; 
also in each instance from three parts of the periphery equidistant 
from each other. In none of the tubes did the broth become 
cloudy, and no micro-organisms developed during more than LO 
days observation. 


Second testing, after 23 days’ incubation at 37° C.—A culture 
was made from the centre of the soil in each flask; but no growth 
of the bacillus occurred. 


These two kinds of virgin soil, therefore, present a marked contrast to 
the black mould containing organic matter, which was used in Experi- 
ments 1 to 5. In Experiments 1 to 5 both the typhoid bacillus and the 
bacillus coli communis not only retained their vitality, but all their cul- 
tural characters during a period, in one instance, of 15 weeks ; whereas in 
none of the experiments with this virgin soil did any growth whatever 
occur either of the typhoid bacillus or the bacillus coli. The experi- 
ments are of necessity being repeated ; but the results which have been so 
far recorded offer such a marked contrast between the growth of these 
micro-organisms in organically contaminated soil ana in virgin soil as 
to point to the distinction between these soils as being one of prime 
importance. . 

Although in the commencement of this research only: sterile soil has 
been employed, and on a comparatively small scale, it is evidently of 
importance to ascertain the effect on the growth of the typhoid bacillus of 
any co-existing micro-organisms in the soil. These may a@ prior either 
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aid its growth or diminish it. This is one of the points which may, 
perhaps, with advantage, be taken up in a subsequent research. It is 
evident, however, that practical conclusions will be more readily made 
from experiments done on a larger scale; that is, with larger quantities 
of soil and at varying temperatures of the air, as well as under conditions 
fe which the soil is exposed to sunlight, or is completely screened 
rom it. 


243 


Noa. 3. 


Report on the Benaviour of the TypHorm Baciiivus in Mitk; by 
Dr. Epmunp CautTLEy. 


It is now a weil-recoegnised fact that typhoid fever is not unfrequently 
spread- by milk; several epidemics have been traced to infected milk; 
It becomes, therefore, of considerable importance to ascertain how 
long milk, which has become infected with the typhoid bacillus will 
retain its infectivity, when this milk is kept under the ordinary con- 
ditions which prevail in this country. Further, it is of importance 
to: remember that various articles of food, e.g., ordinary cheese and 
some of the so-called cream cheeses, are prepared from milk which has 
undergone curdling, and that if the typhoid organism can live under 
conditions which jead to the curdling of milk, it follows that these articles 
of food may be the source of some of the cases of typhoid fever the 
origin of which cannot be traced. 

Up to the present time the observations carried out with a view to 
the elucidation of this problem have not been of a sufficiently decisive 
character, on account of the difficulty in differentiating the varieties of 
the bacillus coli from the typhoid bacillus. The recent investigations 
of Wein, Elsner, and others, now enable us to separate these organisms 
without liability to error. 

In this investigation the tests relied on to distinguish the typhoid 
bacillus were :—(1.) The characters of its growth on the surface of 
gelatin; (2.) The non-production of gas in gelatin shake cultures ; 
(3.) The absence of indo! production in broth cultures ; (4,) The fact 
that it does not cause the curdling of milk. 

The milk used in this inquiry was in each instance obtained, from 
the same shop on the morning of the day on which each separate 
investigation was commenced. 


Method of Investigation.—In tue first place by means of plate 
cultures it was ascertained to what degree it was usually necessary to 
dilute the milk in order to enumerate the number of organisms present. 
To a certain extent this varied with the external temperature. It will 
be noticed from what follows that a very much larger number of 
organisms are to be found in milk during hot than in ecld weather. As 
a general rule it was found necessary to dilute the milk with 50 times its 
bulk of water. The steps usually adopted were as follows: The milk, as 
soon as obtained, was poured into a clean beaker and covered with 
a glass plate. After stirring it with a sterile glass rod, 1CO cm. were 
withdrawn and mixed in a sterile glass dish with 5 c.c. of sterile water. 
Five cubic millimetres of this mixture were used in the preparation of 
each plate. The culture media employed in the preparation of the 
plates consisted, firstly, of gelatin; secondly, of phenol gelatin prepared 
‘by the addition of 100 c.m. of a 5 per cent. solution of phenol to 10 c.c. 
of gelatin ; and, thirdly, of potato gelatin prepared according to Elsner’s 
method. 

After the plate preparations had been made from the milk, the 
growth from a culture of the typhoid organism on gelatin, of about the 
same age and virulence in each case, was added to 250 c.c. of the 
undiluted milk, and a corresponding series of plates was made in a 
similar manner from the miik thus infected, care being taken to stir the 
milk thoroughly in order to disseminate the organism. The milk was 
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then kept at the ordinary temperature of the room, except where other- 
wise stated, in a glass beaker covered by a glass plate, and a similar 
series of plates was prepared in a like manner on subsequent days. 
From these plates the number of organisms present in the original milk, 
the number present in the infected milk, and the proportion of the 
organisms present in the milk which were delayed in their growth or 
were inhibited by the addition of phenol, were, in each instance, deter- 
mined. Also from these plates numerous subcultures were made from 
all, or from a large number of, the colonies which resembled the typhoid 
organism in their mode of growth: so as to ascertain, in the first 
place, at how long an interval, after the intreduction of this bacillus 
into the milk, it was still living; and, secondly, to ascertain if the bacillus 
had increased or diminished in number under these conditions. 

In some of the investigations plates were also made by smearing, by 
means of a sterilised platinum spatula, a fraction of the diluted milk on 
the surface of culture media, which had been poured out into plates 
and allowed to set. This method is of value in determining the presence 
of the typboid bacilius, but is of course no use for the purposes of 
enumeration. 

A few observations were also made on the duration of the life of the 
typhoid bacillus in sterile milk in the presence of such commen micro- 
organisms as bacillus lactis aérogenes, oidium lactis, and yeast. 

The following account is a short epitome of the investigation, carried 
on as here set forth, and of the results obtained. 


A.—Preliminary Experiments. 


(1.) Undiluted Milk.—5 c¢.m. used for each plate. Two plates made 
with each of the three nutrient media. 
a. Gelatin.—The colonies which grew were too numerous to be 
counted. 
6. Phenol Gelatin.—Fewer colonies developed than in the gelatin 
plates, but they were too numerous to be counted. 
c. Potato gelatin An average of 89 colonies developed ; equivalent 
to 17,800 per c.c. in the original milk. 
It was obvious, therefore, that the milk required considerable dilution 
in order to render it possible to estimate the number of organisms present. 


(2.) Milk diluted 1 in 101.—100 c.m. were added to 10 e.c. of sterile 
water, and 5 c.m. of the diluted milk used for each plate—two plates of 
each kind being made. The number of colonies here recorded is the 
mean of two plates. 

a. Gelatin.—42 colonies, including 10  liquefying organisms. 
Therefore, 848,400 colonies per c.c. of undiluted milk. 

b. Phenol Gelatin—Nine colonies, three of which liquefied. 
Therefore, 181,800 colonies per c.c. of undiluted milk. 

c. Potato Gelatin.—No colonies. 

Thus the addition of phenol delayed or prevented the growth of 78°5 
per cent. cf the organisms present in the particular milk, and potato 
gelatin proved a bad nutrient medium forall the organisms there present. 


(3.) Milk diluted 1 im 51.—100 ¢.m. were added to 5 c.c. of sterile 
water, and a similar series of plates made. 
a. Gelatin.—299 colonies, of which seven liquefied. Therefore, 
3,049,800 colonies per e.c. of undiluted milk. 
6, Phenol Gelatin.—85 colonies, one of which liquefied. ‘Therefore, 
867,000 colonies per c.c. of undiluted milk. 
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c. Potato Gelatin.—These plates liquefied on account of the high 
external temperature. 

Thus the addition of phenol delayed or prevented the growth of 
71°5 per cent. of the organisms present in this sample of milk, while 
potato gelatin proved a bad medium for the purpose of isolating and 
counting the colonies during hot weather. 


B.—Unsterilised Milk to which Typhoid Bacillus was added. 


(4.) Mink, sample of which was obtained on July 3rd, 1896— 

Uninfected milk diluted 1 in 51.—a. Gelatin.—796 colonies, of 
which 20 liquefied. Therefore, 8,119,200 colonies per c.c. of 
undiluted milk. 

bd. Phenol Gelatin—The colonies could not be satisfactorily 
counted on aceount of the partial liquefaction of the gelatin 
owing to the hot weather. ‘There was, however, a very much 
smaller number than in the gelatin plates. 

c. Potato Gelatin.— Six colonies, five of which liquefied. 

‘The enormous number of micro-organisms present was, no doubt, due 
to their rapid multiplication in the milk previous to examination, in 
consequence of the high external temperature. 

Infected milk diluted 1 in 51.—To 250 e.c. of this same milk, after the 
preparation of the above plates, the surface growth of a culture of the 
typhoid bacillus on gelatin, kept for seven days at 20° C., was added and 
a similar series of plates were made. The results did not prove very 
satisfactory as the hot weather caused partial liquefaction of the plates, 
and the colonies could not be accurately counted. 

This sample of infected milk (4.), after having been kept at the room 
temperature for 24 hours, was completely curdled. It was now well 
stirred and another series of plates made. ‘This last series showed an 
enormous ‘multiplication of the microbes present in the milk and con- 
siderable liquefaction. It was found impossible to count the number 
present, and though a large number of subcultures were made from 
colonies which looked like typhoid colonies, this organism was not 
recovered. | 


(5.) Minx, sample of which was obtained on September 25th, 1896— 
Uninfected milk diluted 1 in 51.—a. Gelatin.—70 colonies, 
including three of bacillus coli and one liquefying colony. 
Therefore, 714,000 colonies per c.c. 
b. Phenol Gelatin.—71 colonies, including one sarcina lutea and 
three staphylococcus aureus. 
c. Potato Gelatin.—10 colonies, two of which were moulds. 

Thus, in this instance, the phenol did not appear to inhibit the 
growth of the microbes present in the milk. 

Infected milk diluted \ in 51.—A surface growth of the typhoid 
bacillus on gelatin, kept for nine days at 20° C., was added to 250 c.c. 
of the original milk after the above plates were made, and another series 
of plates were made as before. 

a. Gelatin.—1,324 colonies, three liquefying. 
6. Phenol} Gelatin.-—1,291 colonies, none liquefying, 
c. Potato Gelatin —143 colonies, one mould. 

This infected milk was then kept at 20° C. for 24 hours, diluted as 
before, and similar plates made. 

a. Gelatin.—The colonies too numerous to be counted, many 
liquefying. 
4. Phenol Gelatin.--The same results, 
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c, Potato Gelatin.—About one-tenth the number of colonies which 
were present in the previous plates; many of the colonies were 
liquefying. 3 

Several subcultures of the typhoid organism were obtained from these 
phenol and potato gelatin plates. The number of typhoid colonies was 
much greater in the phenol plates than in the potato gelatin plates. 

In this experiment the amount of phenol added did not suffice to 
delay the growth of the organisms to the extent of enabling an enumera- 
tion to be made; probably, too, the muitiplication had been greater at 
20° C, than it would have been at the room temperature. 

(6.) Mix, a sample of which was obtained on October Ist, 1896— 

Uninfected milk diluted 1 tr 51.—a. Gelatin.—-80 colonies; one 
bacillus coli. Therefore, 816,000 colonies per ¢.c. of undiluted 
milk. ) 

b. Phenol Gelatin.—-32 colonies ; three of sarcina lutea. 

c. Potato Gelatin—138 colonies; two liquefying, and six consisting 
of a pink torula. 

Thus, in this instance, the addition of phenol delayed or prevented the 
growth of 60 per cent. of the microbes present in the milk. 

The original sample of this milk had been divided into equal portions 
of 250 c.c., Aand B. To portion A the surface growth of a culture of the 
typhoid bacillus on gelatin, kept for seven days at 20° C., was now added ; 
and, after thorough mixing and dilution of a portion of it to 1 in 51, a 
similar series of plates was made. 

a. Gelatin.—7288 colonies ; three of bacillus fluorescens liquefaciens, 
therefore. 7,476,600 colonies per ¢.c. of the undiluted infected milk. 
The typhoid colonies on the surface were beautifully isolated. 

6. Phenol Gelatin.—-657 colonies; one liquefying. 

c. Potato Gelatin—11 colonies ; two liquefying, two pink torule. 
No colonies of typhoid. 

Both A and B sections of this milk were kept covered with glass 
plates, in separate beakers, at the reom temperature for 24 hours, and at 
the end of that time a like series of plates was made {from each. 

In each case the undiluted (A and B) milk was now diluted to a much 
greater extent, namely, 1 in 501, by adding 100 cm. to 50 c.c. of sterile 
water. 

a, Gelatin.—All the plates, both of A. and B. milk, contained such 
a large number of colonies, many of which were liquefying, that 
they were quite uncountabie. 

6. Phenol Gelatin.—All the plates yielded a large number of 
colonies. Those from portion B contained many liquefying 
colonies. Those from portion A contained 13 liquefying colonies 
and several which looked like colonies of typhoid bacillus. Sub- 
cultures were made from 12 of the colonies which most resembled 
this microbe, and three of these proved to be typhoid bacillus. 

At the end of two days the A portion of the milk was very sour, but 
only partially curdled. A fresh xeries of A plates was now made, 
diluted, as before, 1 in 501. 

a, Gelatin.—1,004 colonies ; six resembled typhoid bacillus colonies, 
but proved to be composed of other organisms. _ 

6. Phenol Gelatin.—616 colonies; four liquefying. Six resembled 
typhoid, and one of these proved to be that microbe. 

From this same A milk, kept in the beaker under the same conditions 
for six days and by that time completely curdled, two phenol gelatin plates 
were made by smearing over their surface a trace of the exuded serum, 
by means of a sterile platinum spatula, A large number of colonies — 
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developed in each plate, and out of 12 subcultures made from six 
separate suspicious colonies in each plate, two proved to be colonies 
of typhoid bacillus. 

Thus the typhoid bacillus was recovered from the infected milk at the 
end of six days. Only two colonies were, it is true, found, but no doubt 
this does not indicate the full extent to which this organism was present. 
A very large number of the bacilli were added in the first. instance, 
between six and seven million per c.c. of original undiluted milk, 

It appears from this that the typhoid organism will live in milk, kept 
under the above conditions, but that it does not multiply as do the other 
organisms present, and, in fact, diminishes very much in number. Even 
at the end of two days only one colony was found in four plates. 


(7.) Marx, a sample of which was obtained on October 28th, 1896— 

Uninfeeted milk diluted 1 in 51.—In this instance the plates were 
made by smearing a trace of the diluted milk over the surface of the 
nutrient media employed. 

a. Phenol Gelatin A moderate number of colonies, none of which 
caused liquefaction of the gelatin. 

b, Potato Gelatin.—More colonies grew than in the phenol plates ; 
inclusive of two of bacillus coli, two of pink torule, and three of 

. liquefying organisms. 

Infected mith diluted 1 in 51.—A typhoid culture, grown for seven days 
on the surface of gelatin at 20° C., having been added to 250 c.c. of 
the milk and well mixed with it,a like series (after dilution) of plates was 
made on the same day. In this instance a double quantity of phenol was 
added to each plate. 

a. Phenol Gelatin——More colonies grew than in the plates made 
before the addition of the typhoid culture. Several colonies of 
typhoid were found, but they did not grow quite characteristically, 
being more transparent and more granular than is common. 

6. Potato Gelatin.—Ten liquefying colonies; one pink torula, no 
typhoid. } 

At the end of 24 hours the infected milk, kept in the usual manner, 
was sour but not curdled. Similar plates (1 in 51 dilution) were made 
from it. From the two phenol gelatin plates many colonies of bacillus 
coli and three of the typhoid bacillus were recovered. From the potato 
gelatin plates neither of these organisms was obtained ; many liquefying 
organisms developed in them. , 

At the end of three days the infected milk was partially curdled. The 
usual phenol and potato gelatin plates were made froin a portion of it 
diluted with 100 times its bulk of sterile water. 

a. Phenol Gelatin.—Many colonies grew in each plate. Only two 
caused liquefaction, Many resembled bacillus coli, ‘T'wo proved 
typhoid bacillus. 

6. Potato Gelatin.—There were a larger number of colonies and a 
greater proportion of them liquefying than in the potato gelatin 
cultures of the previous day. 

Thus, in this instance, using a different mode of procedure, the typhoid 
bacillus was recovered from the infected milk at the end of three days ; 
but, as in the last observation, it was present in very small numbers. 

(8.) Mixx, asample of which was obtained on November 18th, 1896— 

Uninfected milk diluted 1 in 51—a. Gelatin.—Twenty-eight 
colonies per plate. Most of them consisted of bacillus lactis, 
one was proteus vulgaris, Therefore, 285,600 colonies per ¢.c. of 
undiluted milk. 

b. Phenol Gelatin.—A double quantity of phenol added to each 
plate. Twelve small colonies only. 
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Thus the addition of the phenol prevented the growth of 57:1 per 
cent. of the microbes preseut in the original milk. 

Infected milk diluted | in 51.—A culture of typhoid on gelatin, kept 
for seven days at 20° C., having been added to and well mixed with 
250 c.c. of the milk, a portion of it was diluted 1 in 51, and gelatin and 
phenol gelatin plates prepared by smearing a trace of the diluted milk 
over the surface. 

The gelatin plates yielded many colonies of the typhoid bacillus and 
many liquefying organisms. The phenol gelatin plates yielded many 
colonies of typhoid bacillus and no liquefying organisms. At the end of 
six days some of the colonies in the latter plates began to liquefy slowly. 

After keeping this infected milk for two days phenol gelatin plates, 
with a double quantity of phenol added, were made of a 1 in 81 dilution, 
In two days both these plates yielded, in addition to other organisms, a 
large number of colonies of typhoid bacillus. 

Similar pheno] plates were made from the infected milk at the end of 
six days; and again many colonies of the typhoid organism developed in 
them, but fewer than in the corresponding plates made four days 
previously. 

Thus, in this instance, the typhoid bacillus was recovered in con- 
siderable numbers from milk, which had been kept for six days and which 
had turned completely sour. 


(9.) Mink, a sample of which was obtained on December 6th, 1896— 
Uninfected milk diluted 1 in 51.—a. Gelatin.—284 colonies, 1k 
liquefying; average of two plates. Therefore, 290,700 colonies 
per c.c. of undiluted milk. 
6. Phenol Gelatin.—A double quantity of phenol added in all the 
phenol plates ; 14 colonies, none liquefying. 
c. Potato Gelatin.—-Four colonies. 

Infected milk diluted \ in 51.—The milk had been divided into two 
portions, A and B, each consisting of 250 ¢.c. To part A was added 
the surface growth of a culture of typhoid on gelatin, kept for two 
weeks at 20° C. After mixing, a portion diluted with 50 times its bulk 
of sterile water was employed for similar series of plates. 

a. Gelatin.—295 colonies, one liquefying; eight colonies of 
typhoid bacillus growing on the surface ; average of two plates. 

6. Phenol Gelatin.—142 colonies, none liquefying ; 17 of typhoid 
bacillus growing on the surface ; average of two plates. 

c. Potato Gelatin.—186 colonies, chiefly typhoid bacillus. 

At the end of two days each portion of the original milk was sour but 
not curdled. A similar series of plates was made from each portion, with 
a dilution of 1 in 101. 

Portion A. a. Gelatin—A large number of colonies; several 
liquefying ; three superficial typhoid colonies in each plate. 

6. Phenol Gelatin.—A large number of colonies, including several 
of typhoid on the surface. Twelve of typhoid in the two plates. 

c. Potato Gelatin.—186 colonies ; 14 liquefying; several typhoid. 

Portion B. a. Gelatin.—Colonies innumerable, many liquefying. 

6. Phenol Gelatin.— Fewer colonies than in the gelatin plates and 
none liquefying, 

c. Potato Gelatin.—57 colonies; three liquefying. 


At the end of seven days, potato gelatin plates were made from each 
portion of the milk by the method of smearing a trace of milk over the 
surface of the medium. Many colonies developed in all the plates, 
rather more in those made from the infected milk. The plates from the 
infected milk also contained more liquefying colonies, and a few colonies 
of typhoid bacillus, 
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Thus in this instance, starting with a milk containing comparatively 
few micro-organisms by reason of the cold weather, the investigation 
being carried out at the beginning of December, the following results 
were obtained. ‘There was a very large increase in the number of 
microbes at the end of two days, so much so that the difference between 
the plates made from the infected milk and the original milk was very 
slight. The typhoid bacillus was recovered from the infected milk at the 
end of two days from all the plates made, and at the end of seven days 
it was recovered by the means of potato gelatin plates. 

The number of typhoid bacilli in the infected milk at the end of 
two days cannot be said to have diminished, for in the phenoi gelatin 
plates made from the infected milk, diluted 1 in 51, on the first day 17 
colonies of the organism were found on the surface. In the phenol 
gelatin plates made on the third day from the infected milk, diluted 1 in 
101, 12 colonies of the bacillus were found on the surface. These 
numbers indicate an increase, rather than a decrease, in the total number 
present. 

The typhoid bacillus was recovered at the end of seven days from the 
milk. 


(10.) Mirx, a sample of which was obtained on January 12th, 1897— 

Uninfected milk diluted 1 in 51.—a. Gelatin.——14 colonies; four 

liquefying ; sarcine, &c. Therefore, 142,800 colonies per c.c. of 
undiluted milk. 

6. Phenol Gelatin.--200 c.m. of a 5 per cent. solution of phenol, 
added to 10 c.c. of gelatin for each plate. Nine small colonies, 
none liquefying. 

c. Potato Gelatin.—No colonies, except one mould. 


Infected milk diluted 1 in 51.—To 250 c.c, of this milk there was 
added the surface growth from a culture of typhoid, grown on gelatin for 
six weeks at 20° C., and a second series of plates made after dilution 1 
in 51. 

a. Gelatin.--54 colonies; two liquefying (one sarcina lutea, one 
bacillus fluorescens) ; 14 colonies of typhoid bacillus growing on 
the surface. . 

b. Phenol Gelatin.—38 colonies ; one liquefying. 

c. Potato Gelatin.—-23 colonies. 

As regards these plates a calculation shows that at least 300,000 
typhoid bacilli were added to each cubic centimetre of the milk, a very 
much larger number than of other varieties of microbes already present. 

The infected and the uninfected portions of the milk having been kept 
in the usual manner, at the end of 24 hours, and at the end of 48 hours, 
corresponding series of plates were made from each, the milk being 
diluted in the proportion of 1 in 101. 


Uninfected milk in 24 hours :—- 

a. Gelatin.—1,090 colonies, 14 liquefying, could be counted after 
incubation for twodays. In four more days the liquefaction was 
very considerable. 

b. Phenol Gelatin.—55 colonies only present at the end of a week, 
including one mould; no liquefying organisms. 

c. Potato Gelatin —Only two unimportant colonies. 

Uninfected milk at the end of 48 hours :— 

a. Gelatin.—A very large number of colonies developed, but only 

seven of them liquefied the medium. 
~b. Phenol Gelatin.—19 colonies; one bacillus coli. 
c. Potato Gelatin.— Only a single mould grew. 
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Infected milk at the end of 24 hours :— 

a, Gelatin.— 2,675 colonies; two liquefying ; several looked like 
typhoid bacillus, and 2 out of 12 which were cultivated proved to 
be that microbe. | 

6. Phenol Gelatin.—56 colonies; one liquefying. The typhoid 
bacillus was not recovered from either of these plates. 

c. Potato Gelatin.—38 colonies; two liquefying. The typhoid 
bacillus was not recovered. 

Infected milk at the end of 48 hours :— 

a. Gelatin.--Very much liquefaction at the end of two days, due to 
bacillus fluorescens. 

6. Phenol Gelatin—A large number of colonies at the end of five 
days, none liquefying. One colony proved typhoid bacillus. 

c. Potato Gelatin——Much liquefaction and many colonies. The 
typhoid bacillus was not recovered. 

The results in this instance were somewhat anomalous. <Aithough 
only a comparatively small number of microbes were present in the 
original miik, and a large number of typhoid bacilli were added to it, the 
latter organism soon disappeared from the mixture. Moreover, it is 
eurious that the number of organisms, other than typhoid, increased to 
a greater extent in the infected milk. It might be assumed from this that 
the presence of the typhoid bacillus in milk rendered it a more suitable 
medium for the growth of the other organisms present. 


(11.) Mixx, a sample of which was obtained on January 27th 1897— 
Uninfected mith diluted 1 im 51.—The plates were made by blowing 
5 cm. of the diluted milk on to the surface of each of the nutrient media, 

and by smearing it over the surface with a sterile platinum spatula. 
a, Gelatin.—22 colonies, six of which were moulds. Neglecting the 
moulds this gives 168,200 colonies per c.c. of the undiluted milk. 

6, Phenol Gelatin.—15 colonies, six of which were moulds. 
c. Potato Gelatin.—Several moulds; no other colonies orew. 


Infected milk diluted 1 in 51.—The surface growth of a gelatine 
culture of typhoid, kept for three days at 20° C., having been added to 
250 c.c. of the milk, a lixe series of plates was (after dilution) made in 
the same manner. 


a. Gelatin.—A very large number ef typhoid bacillus colonies; 14 
moulds, and four other colonies developed. 

6, Phenol Gelatin.—About the same number of colonies of typhoid 
bacillus developed as in the gelatin plates, but they were smaller, 
more granular, and more transparent, and had evidently been 
somewhat delayed. One mould and seven other colonies of 
various kinds also grew. 

c. Potato Gelatin.~-Many colonies of typhoid bacillus, but fewer 
than in the other plates; one mould. 

From the uninfected milk, diluted I in 101, a similar series of plates 
was made after it had been kept for two days, and also at the end of six 
days. In all these plates so many liquefying colonies rapidly developed 
that it was impossible te estimate the total number of micro-organisms 
present on these days. 

Similar plates, from dilutions 1 in 101, were also made from the 
infected milk at the end of two and of six days. 

a. Gelatin. —All showed a large number of colonies and rapid 
liquefaction ; the typhoid bacillus could not be isolated. 

6, Phenol Gelatin :— 

1, After two days; much liquefaction, and many more colonies 
than in the corresponding plates from the uninfected milk. 
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A large number of colonies of typhoid baciilus, about half 
as many as present in the plates made from the milk when 
first infected. 

2. After six days; much liquefaction, but several colonies of 
the typhoid bacillus were obtained, many fewer than on 
the third day. 

c. Potato Gelatin.—So many liquifying colonies grew that it was 
impossible to isolate the typhoid bacillus. 

Thus, in this instance, a small number of microbes were present in the 
original milk, a large number of typhoid bacilli were added to it, and at 
the end of six days a fair number of these bacilli were stiil in existence 
in it. 

(12.) Mixx, a sample of which was obtained on February 16th, 1897— 

Uninfected milk, undiluted.—5 c.m. used for each plate. 

a. Gelatin.— 1,134 colonies, eight of which were liquefying. There- 
fore, 226,800 colonies per ¢.c. of the milk. 
6. Phenol Gelatin.—1,097 colonies, four of which were liquefying. 

All the plates showed a considerable variety of colonies. 

Infected milk.---The surface growth of a culture of typhoid on gelatin, 
kept for four days at 20° C., was added to 250 ¢c.c. of the milk. After 
mixing, 100 c.m. were added io 5 ¢.c. of sterile water, and 5 c.m. of the 
dilution used for each plate. 


a. Gelatin.—540 colonies per plate; only one liquefying ; equivalent. 


to 5,508,000 colonies per c.c. of milk. 

6. Phenol Gelatin.—Almost the same number of colonies, none 
liquefying. Superficial colonies of typhoid were present in 
abundance in all plates. 


At the end of 24 hours the milk was sour, but not curdled. Plates 
were made with the above degree of dilution of the milk. Several plates 
were also made from milk diluted with 250 times its bulk of sterile 
water. 

The results were much the same as those previously obtained. Many 
liquefying organisms developed, consisting of the bacillus fluorescens, 
and varieties of proteus vulgaris. Many colonies of typhoid bacillus were 
found in both the gelatin and the phenol gelatin plates, being more readily 
isolated in the latter by reason of the smaller amount of liquefaction. 

(13.) Mirx, a sample of which was obtained on March 10th, 1897— 

Uninfected milk diluted 1 in 51.—a. Gelatin —42 colonies ; three 
liquefying. Therefore, 425,400 colonies per c.c. of undiluted milk, 

6. Phenol Gelatin —33 colonies; none liquefying. Here only 
21°5 per cent. of the microbes present in the milk seem to have 
been prevented from growing by the addition of phenol. 

c. Potato Gelatin —One small non-liquefying colony. 


Infected milk diluted 1 in 51.—A seven days’ old culture of typhoid 
on gelatin having been added to 250 c.c, of this milk and a corresponding 
series of plates made :-— 

a. Gelatin.—Plates were unsuccessful. 

b. Phenol Gelatin —296 colonies ; none liquefying; many of 
typhoid bacillus on the surface. 

c. Potato Gelatin.—No colonies. 

At the end of two days similar plates were made from the infected 
milk, this time diluted with 100 and with 200 times its bulk of sterile 
water. 
a. Gelatin—All the plates yielded a large number of colonies, 

many of which caused liquefaction. The typhoid bacillus was 

not recovered from any of them, 
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6. Phenol Gelatin.—Many colonies; two typhoid bacillus colonies 
recovered. 

c. Potato Gelatin.—299 colonies in the plates made from the less 
diluted milk, and considerably fewer in those made from the more 
diluted milk. No typhoid bacillus colonies were found. 

Potato plates were also made by smearing on this medium a trace of 
the exuded serum from the milk at the end of a week. Two colonies of 
typhoid bacillus were found in oue of these plates, none in the other. 

Thus, in this instance, although few microbes were present in the 
original milk, and a large number of typhoid bacilli were added to it, 
the latter rapidly disappeared, or were swamped by increase of the other 
micro-organisms present, many of which were liquefying colonies. The 
typhoid bacillus was, however, found living at the end of a week, but 
its numbers inust have very largely diminished. 

(14.) Mixx, a sample of which was obtained on March 23rd, 1897— 

Uninfected milk diluted 1 in 51.—a. Gelatin. —Many colonies, 
several liquefying. 

6. Phenol Gelatin.—-53 colonies ; three of staphylococcus aureus. 

c. Potato Gelatin.—No colonies. 

Infected milk diluted 1 in 51.—The surface growth of a five days, 
old culture of typhoid on gelatin having been added to 250 c.e. of this 
milk, and similar plates made :— 

a. Gelatin.—208 colonies; three liquefying ; 16 of typhoid bacillus 
on the surface. | 

6. Phenol Gelatin.—124 colonies ; none liquefying ; 14 of typhoid 
on the surface, Here the addition of phenol appears to have 
stopped the growth of 40 per cent. of the microbes present in the 
milk. 

c. Potato Gelatin —28 minute colonies. 

After the milk had been kept for 24 hours a similar series of plates 
was made, 100 ¢.m. of the milk being diluted with 10 c.c. of sterile 
water. 

a. Gelatin.—Many colonies aad much liquefaction. 

6. Phenol Gelatin—A large number of colonies; three proved 
typhoid bacillus. 

c. Potato Gelatin.—40 colonies, none proved typhoid bacillus. 


From the same milk on the same day, diluted with 250 times its bulk 
of water, phenol gelatin plates were made, but only three colonies of 
the typhoid bacillus were found in them. 


C.—Sterilised Milk, to which Typhoid Bacillus and one and another 
additional Microbe were added. 


Typhoid Bacillus plas Bacillus Lactis.—A tube of sterile milk was 
inoculated with a trace of a typhoid bacillus culture. Of this 100 c.m. 
was taken and added to 5 c.c. of sterile water. Five c.m. were used in 
the preparation of each plate. 

a. Gelatin.—271 colonies, including five of sarcina lutea, 43 
colonies of typhoid bacillus grew on the surface of the gelatin. 

From this same diluted material, kept in a glass dish covered by a 
glass plate, at the temperature of the room, gelatin and potato gelatin 
plates were made at the end of two days and yielded almost pure 
cultures of typhoid bacillus. Similar plates made from this material at 
the end of six days were also almost pure; they showed a very large 
number of colonies of the typhoid bacillus. Thus, in this fluid, the 
typhoid orgauism was capable of growth and multiplication. | 
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was inoculated with a trace of a culture of bacillus lactis, 100 ¢.m. of on the Typhoid 
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: 4 ‘ ; by Dr. Cautley. 
this dilution plates were made, 5 c.m. being used for each plate. | 

Gelatin.—348 colonies, including three contaminations, developed. 

28 of the colonies on the surface were typhoid bacillus. 


This diluted material was kept in the same manner as was adopted for 
keeping the diluted milk inoculated with the typhoid bacillus only. At 
the end of two days gelatin and potato gelatin plates were made in 
the same manner as before. 


Gelatin.—Many colonies of both organisms; 30 superficial colonies 

of typhoid bacillus. 

Potato Gelatin. —80 colonies of typhoid bacillus, none of bacillus lactis 

were present when the plate was examined seven days afterwards. 

At the end of six days potato gelatin plates were made from this dilute 
material by smearing. These plates showed, three days, afterwards, 
many colonies of both micro-organisms. 

The infected sterile milk, from which the portions for dilution had been 
taken, wag kept at 20° C., and became coagulated in two days. From 
the exuded serum thereof potato gelatin plates were made by smearing, 
and these yielded numerous colonies of the typhoid bacillus, but none of 
bacillus lactis. 

These results indicate that the typhoid bacillus will live in the presence 
of the bacillus lactis for a week, but will uot actually multiply under 
these conditions. The plates made from the diluted mixture containing 
beth organisms yielded many fewer colonies than those made from the 
mixture on the day it was prepared. 


Typhoid Bacillus plus Oidium Lactis.—A tube of sterile milk was 
inoculated simultaneously with a trace in each instance of a culture of 
both micro-organisms. 

Gelatin plates, made by smearing a trace of the mixture over the 
surface of the nutrient medium, yielded in three days many colonies of 
both organisms. : 

Gelatino plates made from this same milk, after it had been kept for 24 
hours at 20° C., also yielded a number of colonies of both organisms. The 
number of the typhoid bacillus colonies had increased, while the number 
of the colonies of oidium lactis was less than in the previous plates, 
Therefore, in sterile milk the typhoid bacillus grows more readily than 
the oidium lactis. 

Similar plates were made from the same milk at the end of three days, 
and alike result was arrived at; the typhoid organism considerably 
preponderated. Phenol gelatin plates gave similar results, but the 
growth of the colonies took place more slowly. 

Gelatin and phenol gelatin plates prepared from the same milk at the 
end of six days gave like results. 

Therefore the presence of the oidium lactis in sterile milk does not 
interfere with the growth and multiplication of the typhoid bacillus. 


Typhoid Bacillus plus Yeast.—Gelatin and phenol gelatin plates 
were made from sterile milk that had been inoculated with a trace, in 
each instance, of typhoid bacillus and of yeast. These plates were made 
on the day of inoculation, on the next day, the fourth day, and the 
seventh day. 

The results obtained were analogous to those occurring in certain of the 
other investigations. Both micro-organisms increased in number, and 
neither appeared to be modified in its growth by the presence of the other. 
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GENERAL SUMMARY, 


The typhoid bacillus will live in milk under the conditions that 
ordinarily prevail in a household. When this bacillus has beeu artificially 
added in large amount to milk in the condition in which it commonly 
reaches the consumer, the presence of the microbe in the living state 
may be demonstrated after the milk thus treated has been kept several 
days. 

sine is no indication from the above investigations that this 
microbe is capable of multiplication under the conditions in question. 
Judging from the results obtained, it is very probable that the number 
present rapidly diminishes in milk which is kept. 

It, has been proved that the typhoid bacillus will live in sterile milk 
which is curdled by the addition of bacillus lactis. 

It will also live in milk which has turned sour at the temperature of 
the room in which it is kept. 

These latter results indicate that it is quite possible for the typhoid 
bacillus to exist in curd cheeses. 

A few other results may be briefly referred to. Thus, the number of 
micro-organisms, of whatever variety, present in the milk as it reaches 
the consumer varies very considerably, mainly in accordance with the 
external temperature. The smallest number reached 142,800 per c.c. 
in a sample of milk examined in January, while the largest number 
was 8,119,200 per c.c. in milk examined during July. 

The addition of phenol has a marked effect in preventing the growth 
of some of the micro-organisms commonly present in the milk. Its 
effect as regards the total number of micro-organisms of all varieties was, 
however, by no means a constant one, and the reduction shown in these 
experiments varied considerably, up to a maximum of 78°5 per cent. 

Potato gelatin did not prove at all a reliable medium for this investi- 
gation. The results obtained from it were exceedingly irregular. It is, 
however, a useful medium to employ for discovering the typhoid bacillus, 
but not for counting the number of microbes present. 

It is quite impossible to determine what proportion of the typhoid 
bacilli introduced into a given unsterilised milk will be found living at 
the end of a specified time. So many other micro-organisms are present 
in apy such milk, and the rapidity of multiplication of these other micro- 
organisms depends so largely on the external temperature, that there is 
great difficulty in many cases in even discovering the typhoid bacilius. 
Probably the duration of its existence in milk is, to a great extent, 
determined by the character and number of the varieties of other 
micro-organisms already present. 
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REPORT on SPORE-BEARING ANAROBIC Bacti1t in the Contents of the 
Homan InvestIne, with special reference to their concern with 
Acutr Diarru@s; by Freperick W. ANnDREWES, M.D., 
1 et on Bl Se 


In the month of October 1895 T had to investigate a sudden outbreak 
of diarrhoea which occurred at St. Bartholomew’s Hospital, London. 
The chief facts of this outbreak are related by Dr. Klein in the Report 
of the Medical Officer for 1895-96.* The malady was found by Dr. Klein 
to be associated with the presence, in the stools, of a peculiar and previously 
undescribed species of spore-bearing anaérobic bacillus of a highly 
pathogenic character, and which he named “ Bacillus enteritidis 
sporogenes.” ‘There was reason for believing that the milk supply was 
responsible for this outbreak ; the same organism was found in milk 
which had been supplied te the hospital. 

In view of the little that is known as to the causation of acute 
diarrhcea, it seemed desirable to inquire into the occurrence of this and 
other spore-bearing anaérobic bacilli in the contents of the human 
intestine, particularly in cases of diarrhcea. So far as I can ascertain, 
no such inquiry has hitherto been undertaken; no one has yet attempted 
to study strictly anaérobic organisms in relation to diarrhoea. 

This field of inquiry appears a promising one. Micro-organisms which 
srow ouly in the absence of free oxygen obtain the oxygen which they 
require by splitting up organic compounds in the nutrient medium in 
which they grow. Therefore, speaking generally, they tend to produce 
more extensive chemical changes in the nutrient medium than do 
aérobic micro-organisms. So far as is known, the strictly anaérobic 
micro-organisms are all bacilli, and the great majority of them form 
spores. Some are highiy virulent, e.g., the bacilli of tetanus and 
of malignant cdema. We owe to Pasteur our earlier knowledge of 
the mode of life of anaérobic micro-organisms, and to Koch, Liborius, 
Liideritz, Nicolaier, Kitasato, and others, our knowledge of the 20 or 
more species which have hitherto been described. Many are inhabitants 
of the soil, e.g., Bacillus tetani and B. cedematis maligni; and Liborius 
and Liideritz have described some eight non-pathogenic species from the 
game source. Others have been found in milk and in cheese. One of 
the great difficulties in sterilising milk depends upon the presence in it 
of spores of anaérobic bacteria which are in some cases able to with- 
stand for a limited time the temperature of boiling water. 

Anaérobic micro-organisms are necessarily more troublesome to 
cultivate artificially than those that are aérobic. In order to obtain 
growth upon the surface of nutrient media the cultivations must be 
carried out in an atmosphere devoid ef free oxygen, e.g., one of hydrogen, 
nitrogen, or carbon dioxide. Elaborate apparatus has been devised for 
this purpose, but the method suggested by Buchner of abstracting the 
oxygen from air by means of pyrogallic acid and caustic potash is the 
simplest and easiest, and I have had no difficulty in obtaining excellent 
results by its use. All that is necessary is to enclose the inoculated 
culture tubes in a larger tube provided with a closely fitting and well- 
greased rubber stopper. Into the bottom of the larger tube from } to 
Loz. of pyrogallic acid is first introduced, then, immediately before 
closing it, a few cubic centinietres of 10 per cent. caustic potash solution 
are poured in through a funnel, In a short time an atmosphere 








* 25th Annual Report of the Local Government Board : Supplement containing 
Report of the Medical Officer for 1895-6. P.p. 197-204. . 
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practically free from oxygen is produced in the apparatus—one in which 
even very “strict anaérobes ” will give evidence of good surface growth. 
Greater certainty may be attained by adding } per cent. of sodium 
formate to the culture media employed. Even without this, however, 
I have obtained excellent plate cultures of various “ strict anaérobes.” 

But anaérobic microbes may for practical purposes be grown quite well 
in the depth of solid culture media without the above precautions. If the 
culture tubes be filled with the nutrient medium (gelatin or agar-agar) 
to some two-thirds of their depth, and deep stab cultures be then made, 
very good growth will occur along the lower part of the stab, even in 
the case of the “ strictest anaérobes,” and additional security can be given 
by sealing the mouth of the tube with gutta percha. Under the latter 
conditions the gases evolved during the growth of the micro-organism 
may so far displace the air above the medium that growth extends up to 
the surface in the course of time. Otherwise the growth usually extends 
only to within 4 or 2 of an inch of the surface. To permit the anaérobic 
micro-organism to supply itself with oxygen it is best to add 2 per cent. of 
grape sugar to the culture medium, as this substance is easily decornposed. 
Many anaérobic microbes liberate considerable quantities of gas (hydro- 
gen, carbon dioxide, marsh gas, &c.) as the result of the chemical changes 
they induce in the medium in which they grow, and such gas may even 
force out the cotton wool plug from the mouth of the test tube. 

It was determined to investigate only the “strict” or ‘ obligatory ” 
annérobie microbes present in feces. Many aérobic micro-organisms are 
capable of nourishing themselves after the manner of anaérobes when 
circumstances compel them to do so. But of such I took little notice, 
because the unworked field which it was desired to investigate did not lie 
here. Further, only those which formed spores could be studied satisfac- 
torily, because the presence of highly resistant spores formed the only 
practical method by which they could be separated from the myriads of 
other micro-organisms present in the intestinal contents. Exposure to 
a temperature of 80° C. for 10 minutes almost always suffices to kill 
micro-organisms which form no spores; 1 have met with few 
exceptions. 

The methods adopted were those suggested to me by Dr. Klein, and 
which he had found the most satisfactory in isolating the ‘* Bacillus 
enteritidis sporogenes” from fecal material. It was for this organism 
that I specially desired to search. 

Having obtained stools from a case of diarrhoea, they were first 
examined microscopically to ascertain whether spores could be recognised. 
This, however, was rarely the case. Small quantities of stool (one to three 
platinum loops-full) were then inoculated into deep grape-sugar gelatine 
culture tubes, which were then at once exposed in a water bath toa 
temperature of 78°-80° C. for 10 minutes. By this procedure, prac- 
tically spores alone, of such microbes as happened to be present, were 
left free to germinate. These might, of course, be spores of aérobic 
micro-organisms, but further subculture enabled such to be recognised 
and rejected. As a matter of fact, however, these were rarely found—a 
fact which has surprised me considering the commonness in stools of such 
micro-organisms as B. mesentericus vulgatus or its varieties. Rarely did 
any non-spore-bearing organisms survive ; though this was occasionally 
the case. Bacillus coli communis was almost invariably killed; it may, 
indeed, withstand a temperature of 80° C. for more than 10 minutes 
when fzecal material ‘‘en masse” is so heated, but in the course of 40 or 
50 experiments performed us above, with a small amount of fecal 
material well distributed in the gelatin, I only found it survive once 
or twice, and then only in isolated colonies. A staphylococcus survived 
once, and a liquefying aérobic micro-organisra once. | 
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The incculated culture media, having been thus treated, were allowed App. B. No. 4. 

to solidify, and the mouths of the test tubes containing them herme- (pn gp sre-bear- 
tically sealed with gutta percha tissue. They were then incubated at ing Anaérobic 

20° C. ‘The colonies which arose in the deeper parts of the nutrient relating wee 
medium became conspicuous, when present, in two or three days, or pone by 
at mostina week. Subcultures (either stab cultures or shake cultures) Andrewes. 
were made from them in deep grape-sugar gelatin tubes. This was done 
in two ways. Usually it was not difficult to push downa freshly 
drawn and sterile pipette through the gelatin, and so suck up from 
the depth some of a liquefying colony (most of the species obtained 
liquefied the gelatin), and transfer it to a fresh culture tube. At other 
times it was found best to break the tube, cautiously, with a hammer 
by a light blow, to incise the gelatin with a hot sterile platinum wire, 
and so attain direct access to individual colonies for purposes. of 
subeulture. Having obtained pure cultures of the micro-organisms 
present, net always an easy matter, their properties and characters were 
then carefully studied. They were grown in various media, by various 
methods, and their pathogenic properties were tested. 

I witl now describe the diarrhoea cases investigated, and the results Account of cases 
obtained in the order in which they came under notice. pe 





Case I.—A man who had been admitted to St. Bartholomew’s 
Hospital in the month of February 1896 for abdominai pain, supposed to 
be due to enteritis, became constipated, and was given a dose of castor 
oil. From the resulting loose brown stool I isolated, by the above 
methods, numerous colonies of a liquefying, gas-forming, slowly-growing 
anaérobic bacillus, which corresponded in most of its characters with B. 
enteritidis sporogenes, of which it may be regarded as a variety, though 
in this case it was not pathogenic. I append a full description of its 
characters in the later part of this report. J may say here that I found 
it the commonest of all anaérobic spore-bearing bacilli in the cases 
investigated, and there is reason to suppose that it is the cause of some 
cases of diarrhoea. I found also in the cultures from this case a number 
of colonies of tough, opaque, white growth, which consisted of peculiar 
fusiform bodies surrounded by granular material. They would not 
grow in subcultures, and I am unable to say what they were. 


Case I1.—A. gir], suffering from gastric ulcer, who was an in-patient 
in St. Bartholomew’s Hospital in February 1896, habitually passed 
loose mctions. From one of these, numerous colonies of a liquefying 

‘anaérobic bacillus were isolated, which in most respects coincided with 
the B. enteritidis sporogenes oc Klein. It differed merely in its slower 
rate of iiquefaction and in its feeble pathogenic powers. 


Case ITI.—A patient suffering from catarrhal jaundice passed, as the 
result. of an enema, a loose porridge-like stool of offensive odour. 
Anaérobic cultures from this stool yielded numerous colonies of the 
variety of B. enteritidis found in Case I. 


Cuse IV.—A man, aged 38, otherwise in good health, was attacked on 
February 27th, 1896, with acute diarrhoea accompanied by griping pains. 
The stools were liquid and dark brown in colour. Anaérobic cultures 
from the stools yielded two organisms, both of which were represented 
by numerous colonies, and which were identical with the varieties of 
B. enteritidis sporogenes found in Cases I. and II. 


Case V.—In July 1896 an infant of five months, which was being 
carefully fed in hospital on “ humanised milk ” supplied by the Aylesbury 
Dairy Company was suddenly attacked by entcritis and passed greenish- 
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yellow stocls containing undigested curd and pinkish mucus. The 
attack was uccompanied by fever. The stools were teeming with micro- 
organisms. Cultures heated, as above, to 80° C. for i0 minutes yielded 
however no growth of any description. 


Case VI.—On July 13th, 1896, a man of 54, who had partaken of 
gooseberry and rhubarb tart, was seized with very severe diarrhea, 
accompanied by vomiting and abdominal pain, cramps in the legs, 
collapse, and choleraic symptoms generally. He was admitted to the 
hospital on July 17th in a very collapsed condition, the diarrheea still 
continuing. ‘he stools were watery and of a pale whitish brown colour, 
separating on standing into a clear fluid and a turbid sediment which 
contained enormous numbers of leucocytes. Cultures made from one of 
the stools yielded, after heating to 80° C. for 10 minutes, no anaérobic 
colonies at all, and only one liquefying aérobic colony. 


Case VII.-—A hospital nurse, otherwise in good health, had on the 
night of July 21st, 1896, a moderately sharp attack of diarrhcea, with 
some abdominal pain and vomiting once. No collapse or cramps. The 
attack subsided in 12 hours without treatment. One of the stools passed 
at the end of the attack was examined and showed many long feathery 
bundles of fat crystals. -Bacilli were numerous, but no definite spores 
could be seen. ‘wo anaérobie culture tubes were inoculated and each 
yielded three or four colonies of typical B. enteritidis sporogenes, 
corresponding in all respects with the organism described by Dr. Klein, 
except that its pathogenic powers were much less pronounced.* 


Case VIIJ.—-A night scavenger, aged 49, was attacked on September 
10th, 1896, with diarrhcea, which in the course of 24 hours grew worse 
and became associated with vomiting and serve abdominal pain. He 
was admitted to the hospital in a state of extreme collapse, with severe 
cramps and continuous discharge from the bowel of watery, nearly 
colourless, material containing mucus. I had no opportunity of obtaining 
material from this case till the severity of the attack had passed off, but 
on September 15th the man passed a semi-solid, pasty, greyish stool, 
from which cultures were made. These, having been heated to 80° C. for 
10 minutes, yielded no anaérobic organisms, but several colonies of cocci 
and one of B. coli communis. 


Case 1X.—A child, aged two years and four months, was attacked by 
diarrhoea on September 11th, 1896. The stools were watery and 
offensive and contained much undigested curd. The child was slightly 
febrile and was ill and wasted. From a stool passed on September 14th 
a culture was made, and two further cultures from one passed on the 
15th. These all yielded B. enteritidis sporogenes, which was abundantly 
present in the stool passed on the 14th (in which it was associated with 
several aérobic organisms which resisted a temperature of 80° C.) ; in the 
stool passed on the 15th this bacillus was present much more scantily, 
but in pure culture. | 


Case X.—A child of eight months, fed on Nestle’s milk, was attacked 
on September 7th, 1896, with diarrhcea and vomiting. The stools were 
at first greenish—later nearly colourless, watery, offensive, and very 
frequent. On the 14th the child was admitted to hospital, much collapsed 
—the diarrhoea persisting. On the 15th cultures were made from a 








* T should add that the animal experiments in this case were made by inoculation 
with a liquefied gelatin culture, The same applies to the organism found in Cases II. 
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stool which contained much curd. No anaérobic colonies grew, nor did 
any micro-organisms at all survive exposure to the temperature of 80° C. 


Case Xf.—A child of three years suffered from diarrhcea and vomiting 
from September 9th to September 15th, 1896. It was admitted to 
hospital for nephritis, possibly of scarlatinal origin, asit was peeling. On 
admission the diarrhoea had nearly ceased, but one small light brown, 
offensive, liquid stool was passed just after admission, and from this two 
cultures were made. So many colonies developed that further cultures 
were made from the same stool much diluted with steriie salt solution. 
Large numbers of colonies of B. enteritidis sporogenes developed; no 
other anaérobe was present. 


Case XIZ.—A Danish sailor, who had landed from his ship, was 
seized on August 8th, 1896, at Plumstead, with choleraic symptoms, and 
died in 12 hours from the onset. The case was not one of Asiatic 
eholera ; some of the intestinal contents were examined by Dr. Klein, 
but no cholera vibrios were found. Anaérobic cultures were made by 
Mr. M. Gordon from flakes in the intestinal contents, and he found the 
preponderating organism to be an anaérobic bacillus which liquefied the 
gelatine and formed large quantities of gas. He kindly handed the 
‘cultures to me in September. ‘The micro-organism proved different to any 
of those hitherto found by me, and I cannot positively identify it with any 
described species, though it may be the Bacillus muscoides of Liborius, 
or the Bacillus solidus of Liideritz. I refer to it again later. 


Case XII7.—In August 1896, a man of 20 was attacked by severe 
diarrhoea and abdominal pain after eating a haddock which was not 
quite fresh. He was admitted to the hospital ill, but not much collapsed, 
and with a temperature of over 104° F'. The stools were very frequent 
and bicody, and there was tenderness over the colon. Mr. M. Gordon 
made cultures from one of the bloody stools, and found an anaérobic 
bacillus present in Jarge numbers. He kindly handed me the cultures 
in September, and I found the bacillus to be B. enteritidis sporogenes, 


Case XI V.—A man ianded at Gravesend in October 1896, having 
come from Alexandria on a steamship. He had suffered from diarrhea 
on the whole voyage home, and a specimen of his stools was sent 
to Dr. Kiein on suspicion of cholera. No cholera vibrios were found. 
An- anaérobic culture yielded severe! colonies of a peculiar anaérobic 
bacillus; many of the colonies were highly branching. It grew with 
difficulty in subculture and did not again assume the branching form. 
It formed no gas and did not liquefy the gelatine. Amongst described 
species it most closely approached to the Bacillus polypiformis of 
Liborius; but I cannot positively refer it to that species. 


Case XV.—A woman, 32 years of age, was seized on December 26th, 
1896, with severe vomiting and diarrhoea. She was admitted next day 
to hospital much collapsed, writhing with colic, with severe cramps, 
and an almost imperceptible pulse. ‘The temperature was subnormal. 
The stools were colourless, like rice-water. Of two anaérobic cultures 
made from a stool, one yielded no growth; the other, two cclonies of 
B. enteritidis sporogenes. 


Case X VI.—A hospital nurse hada short but sharp attack of ordinary 
diarrhea in February 1897, lasting two days, and without constitutional 
symptoms. Anaérobie cultures made from one of the stools yielded no 
growth of any kind. 
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Case XVII.—A medical man, having “ caught a chill” in Marclr 
1897, was attacked by diarrhoea lasting a week or ten days. ‘The stools: 
were bright yellow and voluminous, and apparently in a condition of 
fermentation. Cultures from one of the stools yielded no anaérobic 
microbes, but ene of the tubes developed three colonies of an aérobic 
spore-bearing bacillus closely ailied to B. mesentericus, but liquefying 
more siowly. 


Case XVIII.—A hospital nurse had asmart attack of ordinary 
diarrhoea, with a little vomiting, on March 30th and 31st, 1897. It 
yielded readily to treatment. Anaérobic cultures from a stool yielded 
one or two colonies of a bacillus resembling B. enteritidis sporogenes, and. 
one branching colony resembling B. muscoides. 


Case XIX.—A hoy of six had suffered all his life from fatty 
diarrhoea, his stools containing large quantities of fat resembling butter 
in its composition. A specimen of one of the stools which came into my 
hands recently was examined for spore-bearing anaérobes in the usual 
way. The cultures yielded one colony of an organism similar to B. 
enteritidis sporogenes and several highly branching colonies, resembling 
B. muscoides. 


Case XX.—A man of 32 was seized with acute choleraic diarrhea 
at midnight on July 31, 1897, and was admitted to hospital two hours 
later much collapsed. The symptoms were typically choleraic—pros- 
tration, cyanosis, and severe cramps—but Asiatic cholera was excluded. 
by bacteriogical examination of the stools. He died 5s hours from the 
onset. The autopsy showed merely congestion cf the intestine. 
Ordinary poisons were excluded by chemical examination of the contents 
of the stomach. Anaérobic cultures in milk and gelatin were made 
from the intestinal contents, and heated to 80° C for LO to 15 minutes. 
One of the milk tubes was densely coagulated in 48 hours, and a cubie 
centimetre of the whey was injected subcutaneously into a guinea-pig, 
which was found dying 24 hours later, with intense hemorrhagic cdema 
and necrosis spreading from the seat of inoculation. Subcultures from 
the cedeina fluid, as well as the original cultures in sugar gelatin from 
the intestinal contents showed one organism only, corresponding in every 
respect with B. enteritidis sporogenes. A second guinea-pig inoculated 
by Mr. Gordon, with the cedema fluid from the first, died in the same 
way and with the same appearances. 


Conclusions.—Although the number of cases here reported is not a 
very large one, yet the list contains examples of many different forms 
of diarrhoea of every degree of severity, and one or two cases in which 
diarrhcea can scarcely be said to have been present. I investigated all 
cases as they chancec to present themselves, and the series may be 
taken as an ordinary one. It will be seen that the only anaérobic 
microbe which I found at all commonly was B. enteritidis sporogenes in 
its different varieties, For some time I was inclined to regard some of 
the varieties as harmless saprophytes, having at first employed liquefied 
gelatin cultures for inoculation into animals and as at feast one variety 
liquefies gelatin slowly, it is probable that some such cultures had lost 
their virulence. ‘That the microbes may be pathogenic, and virulently 
s0,is shown by the results of Case XX.: the effeets produced in this 
instance upon guinea pigs were identical with those produced by typical B. 
enteritidis sporogenes, 

Whether the bacillus in question is actually a cause of acute diarrhoea 
is not so far positively established, but there seems a distinct probability 
that such is the case, and the field of inquiry is a promising one. 
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Tt must be borne in mind, however, that in some of the cases I only 
‘obtainel material after the sentoness of the disease had passed, and 
also that the methods adopted would have failed to detect this microbe 
except in the sporing condition. That in many eases I did not succeed in 
demonstrating the presence of anaérobes in cases of acute diarrhea, 
‘by no means proves their absence in a non-sporing form. 

The other two anaérobic microbes of interest which were met with were 
associated with Cases XIT. und XIV.—ia each instance in a person 
‘who had come from abroad. It is, of course, impossible to draw any 
‘conclusions from single cases, but the fair correspondence which existed 
between the micro-organisms obtained and certain known non-pathogenic 
anaérobes from the soil makes it unlikely that the particular bacilli had 
‘any causal relation with the diarrhoea in the present instance. The 
“same is true with regard to the micro-organism resembling B. muscoides. 


In distinguishing between species of micro-organisms, it is often a matter 
of great difficulty t to know what characters are of importance and what 
characters are so variable as to be of little value in classification. This is 
perhaps specially the case with anaérobic micro-organisms. Jam inclined 
to attach little importance to motility, as many anaérobes well-provided 
with flagella show very little or no motility when examined in the 
ordinary way. he presence of flagella on the contrary is a valuable 
character in classification, as is the readiness and abundance with which 
‘spores are formed. Liquefaction of gelatin, again, is a character which 
may often mislead; in different subcultures of the same organism very 
wide variations may exist in the rapidity of liquefaction, and the 
character may actually disappear on repeated subculture, as in the case of 
one microbe in the present inquiry. The power of gas formation is a 
more constant character, but is liable to show variations. The form of the 
individual colonies, or of the growth as a whole, must not be relied upon 
too implicitly; a species which at one time gives rise to beautiful 
branching moss-like growth in the depth of the gelatin may at another 
time grow only in sclid rounded colonies. In one case of this kind it 
took many weeks of tedious work to convince me that I was dealing 
with one species of bacillus and not with two. Upon chemical characters 
much more reliance may be placed; thus I have found one of the most 
reliable means of distinguishing between some species of anaérobes 
to be the character of the changes produced when they are grown 
anaérobically in milk. Lastly, pathogenesis may not always prove 
safe guide, inasmuch as it may very readily be lost when a species 
is cultivated for long in the laboratory. hus, Dr. Klein’s original 
cultures of B. enteritidis sporogenes, at first highly virulent, lost in a 
short time nearly all their pathogenic powers. And I was unable to 
produce a fatal result in guinea-pigs with this species, even when I 
first isolated it from Case VII. in this series. In the present case it is 
a matter of considerable difficulty to decide whether the different 
organisms, which I have described above as varieties of B. enteritidis 
sporogenes, should or should not have specific value assigned to them. 
The varieties of diarrhoea are numerous, and it may well be that 
more than one species of anaérobe is concerned in their production. It 
seems, however, expedient at present to avoid the creation of specific 
distinctions, which may subsequently have to be discarded. I therefore 
abstain from doing so, and treat the different organisms as mere varieties 
of B. enteritidis sporogenes. J may say, nevertheless that I think it 
possible that we are dealing with two organisms, each of which may 
prove to have specific value when further investigated, differing in 
particular in their action on muk. I append a deser iption ‘of the variety 
of bacillus which I have found most frequently present in the above 
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investigations, and which differs from the original type of B. enteritidis 
sporogenes, described by Dr. Klein, in one or two particulars. 


Bacrtttus ENTERITIDIS SPOROGENES : VARIETY. 


Long straight bacilli, often forming long jointed threads. 

Measurements: Thickness, *8 »; average length, 4 to 8 », but very 
variable ; threads of 20 to 30  iInay be seen. 

Motility : No spontaneous movements seen. No flagella demonstrable. 

Spore formation : Very scanty and difficult to obtain in cultures. 
But it must occur, since, in all cases, the organism was obtained from 
material which had been heated to 80° C. for 10 minutes. 

A. “strict anaérobe.”’ 

Surface growth on formate agar-agar in an oxygen-free atmosphere ; 
in one to two days there is a delicate semi-transparent greyish, growth 
of confluent colonies, with smooth or wavy edges, which later show 
fern-like and dentate outgrowths. 

Growth in grape-sugar gelatin: Stab cultures show scanty dotted 
growth in 24 hovrs, extending to within $ inch from the surface. In 48 
hours the growth is confluent, white, opaque, and somewhat filamentous 
in texture. Growth proceeds slowly, and liquefaction appears from 
the second to the fourth day. The gelatin is usually only partially 
liquefied even after several weeks. Gas formation does not appear, aS & 
rule, till the fourth or fifth day. Later, the gas extends up the needle 
track, and commonly bursts laterally through the gelatin to the side of 
the tube, about half an inch from the surface, and so up to the surface. 
Along this track the growth rapidly passes to the surface, where it appears 
as a very viscid, greyish material, full of gas bubbles. Old cultures 
show varying liquefaction of the gelatin, which after a time becomes 
clear with a dense white deposit of bacilli. The latter remain unaltered 


for a long time, and do not rapidly break up. Spores are, however, 


hardly ever seen in them. Cultures retain their vitality for six weeks 
or more. Shake cultures in grape-sugar gelatin show similar appear- 
ances, but liquefy rather less slowly. The earliest colonies are visible in 
two days, and they become somewhat irregular in ite 

Growth in milk : Milk cultures incubated at 37° C , in an atmosphere 
free from oxygen, coagulate energetically in from one to four days, 
usually in two. A. firm white curd separates from a clear whey and 
undergoes no further breaking up or digestion. A strongly acid reaction 
is produced, and the cultures have a faint sour smell, sometimes 
bat not always distinctly like butyric acid. ‘Tested volumetrically the 
amount of acid produced is not large. 

Pathogenesis : Subcutaneous inoculation of guinea-pigs with recent 
milk cuitures produces in some cases intense spreading haemorrhagic 
cedema and necrosis, and death in 24 hours. In other cases it is not 
pathogenic. 

The variety of B. enteritidis sporogenzs which I obtained from Cases 
Ii. and [V., resembled the typical micro-organism described by Klein 
in its measurements and in the possession of flagella, In its growth in 
sugar gelatin it resembled that microbe closely, except that it was 
distinctly slower in growth; liquefaction occurred at about haif the 
rate which characterised the type, and this relative slowness of growth 
was a constant phenomenon. ‘The changes produced by it when grown 
anaérobically in milk were coagulation, with subsequent peptonisation of 
the curd, and the development of an amphoteric reaction, with a foul 
smell. In pathogenesis it resembled a very feebly virulent B. enteritidis, 
producing, when injected subcutaneously into guinea-pigs, some swelling 
and infiltration of the subcutaneous tissues, which cleared up in a few 
days. Spore formation was abundant, 
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Nos 5: 


_ PRELIMINARY REPORT on the Micropes associated with ScaRLATINA ; 
by Dr. Kren, F.R.S. 


Convalescents from scarlatina, who in all respects—general health 
and complete disappearance of all desquamation and throat symptoms— 
have been deemed fit to leave hospital and to mix with healthy persons, 
have nevertheless, now and again, after return to their homes been 
known to operate as centres of infection. | 

The question therefore has arisen: On what condition or conditions 
does the sustained or recurring infectiousness of such persons, “ return 
cases ” as they are termed, depend? In other words, with what mate- 
rial pertaining to, secreted or excreted by, these persons is the 
contagium of scarlatina associated. 

In former reports, 1885-8, I have adduced a considerable amount 
of evidence that a particular streptococcus which I designated the 
streptococcus scarlatine is the contagium of the disease scarlatina. My 
conclusio ns, in this sense, were, by subsequent observers and writers on the 
subject, criticised adversely. But, judging from their published criticisms, 
not one of these persons seems to have followed the lines of the experi- 
mental inquiry on which my conclusions were based, or, indeed, even to 
have read my full reports on the subject. They appear to have contented 
themselves with the fragmentary and short notices of my work that had 
appeared in one and another journal. At the present time the con- 
tagium of scarlatina is considered by the majority of bacteriologists as 
still unidentified. For instance, several workers (Raskine, Fraenkel, 
Kurth, and others) accept the streptococcus which they have isolated 
from the throat or the kidney in scarlatina as concerned with a 
secondary though by no means indifferent infection. The most recent 
writer, Kurth (Arbeiten aus d. Kais. Gesundt-heitsamte, VII.) describes 
a streptocoecus from the sore throat of scarlatina as recognisable by its 
peculiar growth in broth, since it forms therein agglomerations of strep- 
tococcus chains matted together; and he names it “ streptococcus 
conglomeratus.’? Had Kurth read my description of the streptococcus 
scarlatine,* he would have found that the habit of forming conglomera- 
tions in the deeper parts of broth culture was one of the characters 
which I assigned to the streptococcus scarlatine. Also, he would have 
found that some of the morphological appearances—here and there a 
larger globular element in the course or at the end of the chains of 
smaller cocci — which he himself insists on as distinguishing his 


streptococcus, were mentioned by me as pertaining to the streptococcus 


scarlatine, as indeed they pertain to other streptococci. 

Kurth (l.c.) isolated his streptococcus from the throat only, and in 
this sense his observation of the microbe has been less extensive than m 
owv. ‘Ten years ago* J isolated this streptococcus from the blood of 
scarlatina patients during the earlier febrile stage, as also in one case 
after the death of the person attacked. In all I met with it in the blood 
in five cases out of the eleven that I examined in this respect. This being 
so, and in the absence of any tangible evidence discrediting the strep- 
tococcus scarlatine as the essential cause of scarlatina, I have had in 
the present investigation necessarily to give particular attention to 
this microbe as possibly of important concern in my inquiry. 

I am quite well aware that various observers, as for instance, 
L. Pfeiffer, have asserted that coccidia are the cause of all eruptive 








* Report of the Medical Officer, 1886-1887, pp. 369 to 374. 


App. B. No. &. 


On Microbes in 
Scarlatina ; hy 
Dr, Klein, 


APP. B. No. 5. 
On Microbes in 
Scarlatina; by 
Dr. Klein. 


~ 


264 


diseases as also of cancer; but I do not think that Pfeiffer’s state- 
ments, based as they are on extremely cursory histological examination, 
can claim any serious weight, moreover, I do not know that any 
serious weight is attributed to them by other bacteriologists. At the 
present time indeed, another microbic form, said to belong to the 
torule or blastomycetes, seems to threaten to supplant the coccidia in 
this connexion; but whether or not the pathogenicity of this torula 
in relation to acute exanthemata is to be accepted, must for the present, 
owing to the extremely slender and fragmentary character of the 
evidence, remain matter of doubt. 

However this may be, it was necessary first of all, in commencing 
study of the problem submitted to me, to investigate the character of the 
microbes that occur in the various samples of material, from persons 
affected with scarlatina, that could be thought of as Jikely to harbour tha 
contagium ; and in this respect the desquamating cuticule and the urine 
of convalescents, as well as the exudation of the diseased throat in the 
acute and in the later stages of the disease appeared to require special 
attention. The amount of work, however, involved in the isolation and 
identification of the microbes occurring in the desquamating cuticle 
and in the urine of scarlatinu convalescents, and the sorting out of 
those occurring in the inflamed throat in the acute stages of the disease, 
has been so heavy that, notwithstanding able and abundant help by 
Mr. Mervyn Gordon, identification of the microbes in the throat and 
nasal discharges during the convalescent stage, has not yet been 
undertaken. 


I.— Bacterioscopic Examination of the Desquamating Cuticle in 
Scarlatina Convalescents. 


This examiration comprised eight cases ; five of which were patients in 
the London Fever Hospital, three patients in private practice. In all of 
the eight desquamation was very pronounced. The cuticule was taken 
from the leg or from the hand, or from both, between the ninth and 
twenty-first days of the illness. 

The following microbes were isolated :— 

(1.) The commonest microbe was a sporing motile aérobic bacillus 
which corresponds in its morphology and general cultural characters to 
bacillus mesentericus. ‘This microbe was not however in all cases exactly 
the same. Samples of the bacillus from different cases differed from 
one another in tke rate at which the microbe liquefied gelatine, and 
in the rapidity with which it formed a wrinkled thick pellicle on the 
surface of broth incubated at 87° C. Nevertheless in size, in tendency 
to form filaments, as regards mobility and flagella, as regards formation of 
oval spores, and as to general behaviour in plate and in other culture on 
gelatine and agar, the bacilli of all the samples appeared closely related 
to one another and to the ubiquitous bacillus mesentericus. "The so- 
calied sporing bacillus scarlatine isolated from scarlatinal scurf and 
described by Edington,* and the bacillus described by me as the “ scurf 
bacillus ” of the cuticle of normal skin, belong to this same group. | 

(2.) In two of the eight cases a minute bacillus was isolated, which 
by its size and general morphology corresponds to the bacillus Xerosis, 
a microbe not uncommon in the cuticle of normal and of diseased skin. 

(3.) In four out of the eight cases a non-liquefying variety of 
staphylococcus albus was obtained. 3 
eM ee ee 

* British Medical Journal, June 1887. 
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(4.) In two out of the eight cases a slowly liquefying white coccus. 
(5.) In two eases the ordinary sarcina. 
In no case was a streptococcus identified. 


I].—Bactertoscopic Examination of the Urine in the desquamating 
Stage. 


The urine of three of the above patients, boys, was strictly scrutinised. 
After cleansing the penis, the patient was asked to void urine, and the 
later portion discharged by him was received into a small sterile bottle 
and submitted to examination. 

(1.) In one case (14th day of illness) the urine contained very few 
microbes; a whole cubic centimetre yielded in a plate culture two 
colonies only. These proved to be closely related to, if not identical 
with, the micrococcus ure. 

(2.) In the second case (16th day of illness) the urine also contained 
only a small number of microbes ; 0°25 of a cubic centimetre yielded in a 
surface agar plate but four colonies: Of these, one corresponded to 
staphylococcus albus liquescens ; the other three were bacilli which in 
subculture proved bacillus coli. Two of them were, as to size and 
flagella, as to growth in plates, as to gas production in gelatine shake 
culture, as to acid production and curdling of milk, and as to indol 
formation in broth culture, typical bacillus coli. The third bacillus 
differed from the typical bacillus coli solely in the fact that it did 
not form gas bubbles in gelatine shake culture. 

(3.) In the third case, 0°25 of a cubic centimetre of the urine yielded 
in plate culture several (5) colonies of proteus vulgaris, and two of a 
non-liquefying white staphylococcus. 

In no sample of urine was a streptococcus discovered. 


I1I.— Bacterioscopic Examination of the Throat in the Acute Stage of 
Scarlatina. 


From six eases of scarlatina tested during the first week of illness, 
material taken from the swollen tonsils and examined by agar surface 
plates yielded in all instances streptococci and staphylococci. Amongst 
the former the streptococcus which I have termed the streptococcus 
scarlatine (streptococcus conglomeratus of Kurth) was isolated readily 
and in many colonies. 

Other streptococci and staphylecocci were obtained from these throats 
of early scarlatina, as also from some normal throats and in some sore 
throats not searlatinal. In respect of microbes of this class not peculiar 
to scarlatina, the tonsils were examined of 17 normal persons, and, in 
addition, the tonsils of 20 cases of mild sore throat in which congestion 
of the tonsils, fauces and neighbouring mucous membrane was a common 
symptom. 


(A.) Seventeen normal throats.—(a.) Staphylococcus albus was 
found in every case plentifully ; staphylococcus albus liquescens in nine 
of the 17 cases, and staphylococcus citreus in five. Staphylococcus 
aureus was not met with in a single normal throat. 

(6.) Sarcine, alba and lutea, were found in six cases; moulds: 
penicillium glaucum and aspergillus niger, in two; a red torula in one 
case. 

(c.) Streptococci were found in 14 cases, mostly streptococcus 
pyogenes and streptococcus brevis of Lingelheim. Amongst nondescript 
streptococci was one liquefying gelatine. 

(d.) Bacillus coli was found in one case, and bacillus mesentericus in 
two; bacillus buccalis minutus of Vignal in one case. 


App. B. No. 5. 
On Microbes in 
Scarlatina ; by 
Dr. Klein. 


App. B. No. 5. 


266 


(e.) A motley of nondescript species of bacilli of various sizes; some 


On Microbesin liquefying and mobile, others non-mobile and non-liquefying ; some 
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forming distinct leptothrix, others not doing this. | 

(B.) Twenty cases of mere sore throat.—(a.) Staphylococci were 
abundant in all cases, and of the same characters, viz., albus, as in the 
normal threats. In addition, staphylococcus aureus was present in five 
of the 20 cases. | 

(b.) Streptococci were present in 16 cases, They were greatly in 
excess of other cocci in five cases; they were altogether absent in four 
cases, including three cases of coryza. 

(c.) Bacillus buccalis minutus was met with in two cases. 

(d.) The Pseudo-diphtheria bacillus of Hoffmann and Loffler: that is 
to say, a bacillus morphologically and culturally identical with the 
diphtheria bacillus but having no pathogenic action on guinea-pigs. This 
was met with in the throat of three cases of coryza, in which no streptococct 
could be demonstrated. In one of these cases of coryza the pseudo- 
diphtheria bacillus was present on the tonsils in almost pure culture, plate 
surface-cultures on agar yielding crowds of colonies of this bacillus, with 
very few other colonies. The great preponderance of this species in 
coryza was obvious also in stained cover glass specimens made with 
the matter taken from the tonsils. As already mentioned, cultures 
of this microbe proved quite harmless when injected into the subcu- 
taneous tissue of the guinea-pig, and in this way it was differentiated 
from the true diphtheria bacillus. 
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Report on Furtuer Osservations of the Mrcropes of VACCINIA |, ing Microbes 
and Vartota ; by Dr. Krein, F.R.S. of Vaccinia and 
Variola; by 
Ina paper in these Reports entitled “ Observations on Micro-organisms 2": poe. 
“ in Lymph of Vaccinia and Variola.”’* I have pointed out the 
occurrence in vaccine lymph from the calf, as also in the lymph of 
small-pox vesicles, of peculiar minute bacilli, These bacilli, for reasons 
that I have there stated, deserve, in my view, to be thought of as the 
essential elements of the one and the other malady. 
Dr. Copeman, working independently on the same subject, has con- 
firmed my observations. In addition, he has succeeded in growing, 
alike from the material of vaccinia and variola, and with the contents of 
the hen’s egg asa cultivating medium, what would seem to be these 
same bacilli. And, further, Dr. Copeman appears to have obtained, on 
inserting into successive calves material from a particular egg inoculated 
after his method with powdered small-pox crust, a lymph which, as 
regards its local effect on the calf and on the human subject, is not 
distinguishable from current vaccine lymph. 
At the request of the Board J made test of the contents of two series 
of eggs furnished me by Dr. Copeman after inoculation with vaccine 
and variolous material respectively by hismethod; and I next proceeded 
to myself make experiments with the hen’s egg as a culture medium 
for the microbes of vaccinia and variola, Later I made observations of 
solid media as cultivating ground for the microbe of variola, 


L.-—Inoculated Eggs furnished ty Dr Copeman, 

On 22nd June 1895 I received from Dr. Copeman a number of 
eggs which, after inoculation by him on 20th May, had been incubated 
at 37°C. At once, on receiving them, they were placed by me again 
to an incubator set at the same temperature. These eggs were labelled 
in the following effect :—- | 

Eggs Vi., VII, and VIII. had been inoculated with crusts of 

variola after two weeks storage of the latter in glycerine. 

[Egg VIII. had been opened and resealed 13th June. | 


Eggs 1X. and X. had been inoculated with glycerinated calf lymph 
which had been “ prepared” on 6th May. 

[ Egg IX. had been opened and resealed 13th June. | 

Egg X1. had served as a control experiment; it had not been inocu- 

lated with vaccinia or with variolous material. 


Egg X1i. had been inoculated, in subeulture, with material from a 
previous egg, No. V., which had been kept two weeks in a sealed 
pipette. Egg No. V. had been nearly three months earlier inoculated 
by Dr. Copeman with erust of variola which had been rubbed up 
with a small quantity of sterile salt solution. 

Egg No. V. was also sent to me by Dr. Copeman, with a note to 
the effect that on opening it 20th May, for the purpose of obtaining 
from it material for inoculation of Egg No XII, he had found it 
to contain a small bacillus in pure culture. The egg in qnestion 








ficer of Local Government Board, 1892-93, pp. 895-400. 


* Report of Medical O el | » PI ) 
tion of Pathology. British Medical Association meeting, 
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had been resealed. On subsequent examination bacterioscopically 
I found it to contain numerous staphylococci and a few small 
bacilli, Some of the contents of this egg inoculated by me into 
a calf failed in producing any local effect ; subculture made in egg of 
the above yielded growth of staphylococci only.] 


On examination of the several series of eggs “prepared” by Dr. 
Copeman on 20th May, I obtained the following results :— 

Series 1; Variola.—Eggs VI., VIL. and VIII. were tested by me 
on several separate dates —26th June, lst July, and 15th July. On each 
occasion a small hole was drilled in each egg, and a small amount of its 
contents withdrawn, the egg being immediately reseaied. The egg 
contents thus obtained were in each instance examined as coverglass 
specimens, and were tested further in subculture—within other eggs, on 
ordinary agar, and in glycerine agar. 

As a result, in no single instance was a microbe of any sort discovered 
in the cover giass specimens. No growth whatever appeared on the 
agar and glycerine agar subcultures that were established with the ege 
contents. Ege subcultures, too, entirely failed. 


Series 2; Vaccinia.—Egg IX. was opened on Ist July. Coverglass 
specimens of its contents revealed cocci and bacilli in fair numbers. 
Subculture showed these microbes to be staphylococcus aureus and 
bacillus mesentericus vulgatus. Egg X. was also opened Ist July. It 
contained numerous cocci, but no bacilli. On subculture the micro- 
organisms present were found to be staphylococcus albus and 
staphylococcus aureus. 


Series 3; Variola.—Kgg XII. was opened 24th June. On the 
surface of its contents was a thick creamy pellicle, which was drying up; 
the space beneath it was empty. Coverglass specimens of the pellicle 
revealed numerous cocci and a few short thin bacilli. On subculture 
of the pellicle on agar and in sugar-gelatine, cocci alone made their 
appearance. These rapidly liquified the medium. Cutaneous inoculation 
of a calf with the matter of tle pellicle gave negative result. 

Having failed in getting positive results as regarded the eggs fur- 
nished me by Dr. Copeman, I next proceeded to repeat Dr. Cope man’s 


experiments in their entirety. 


IL.— experiments of my own in the Inoculation of Eggs with the 
Material of Vaccine and of Variola. 

Eggs inoculated with Vaccine Lymph.—I inoculated after Dr. 
Copeman’s method two series of eggs; the one series with calf lymph 
that had been kept for a month in undiluted glycerine, the other series 
with calf lymph preserved for two weeks in a mixture of equal parts of 
glycerine and beef broth. Both series of eggs, after inoculation, were 
incubated at 37° C. for four weeks. At the end of this period cover 
glass specimens of their contents showed cocci only, and in agar- 
culture colonies of staphylococcus aureus alone made their appearance. 


Eggs inoculated with Variolous Matter.-—Again two series of eggs 
were dealt with. 


Series 1.—Small-pox crusts, from cases of confluent small-pox in the 
Gloucester epidemic, were mashed up with sterile salt solution in a 
mortar; both pestle and mortar were previously sterilised. Nine eggs 
were employed in this series. Each egg of the series was then inocu- 
lated, by means of a freshly drawn capillary pipette and through a small 
hole in the shell made with a thick sterilised needle, with several drops 
of the above turbid salt emulsion of small-pox crusts. The shell of 
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the egg previous to its inoculation had been well washed with perchloride 
of mercury solution and well dried again with sterile cotton wool. 
After inoculation, the hole in the egg was immediately closed with a drep 
of ordinary sealing-wax. ‘They were incubated at 37° C. for periods 
ranging from three weeks to three months before their contents were 
submitted to test. When they came tobe examined, certain of them 
yielded staphylococcus aureus in pure culture; others yielded a spore- 
bearing bacillus not distinguishable from bacillus mesentericus; while 
others again proved altogether sterile. 

Series 2.—In this series glycerinated small-pox crusts were used. 
As before, the crusts were from Gloucester. Two samples of emulsion 
were made ; in the one case small-pox crusts were mashed up in un- 
diluted glycerine, in the other the crusts were mashed up in equal parts 
(sterilised) of glycerine and beef broth.* Both samples were kept 
previous to testing from two to four weeks in small sterile glass- 
stoppered bottles, or in sterile test tubes plugged with sterile cotton 
wool. Eleven eggs were comprised in this experiment; but from 
coverglass specimens of none of them were bacilli obtained similar to 
those I have in my former paper recorded as discoverable in fresh 
small-pox lymph. The only micro-organisms resulting from culture of 
the material from the interior of these eggs were a spore-bearing 
bacillus corresponding to bacillus mesentericus, and staphylococcus 
aureus. More than halt the eggs were found to ke sterile. 


Hereafter, in the early months of 1897, I limited my observations to 
the microbes to be obtained from variclous matter with selid media as a 
cultivating ground. 


Ill.—Solid Media as Cultivating Ground for the Microbe of Variola. 


Acting, as before, on the indicia furnished by Drs. Copeman and 
Blaxall in their paper read at the Liverpool Meeting of the British 
Association, I made use of glycerine as a means of inhibiting the 
growth and multiplication, in my artificial media, of the numerous 
“ extraneous” microbes commonly present in small-pox crusts. Samples 
of such crusts, obtained some months previously from Gloucester, were 
mashed up and thoroughly mixed, some with undiluted glycerine, 
others with beef broth containing glycerine in varying proportion. 
The emulsions thus made were placed in glass-stoppered bottles, which 
were kept at the temperature of the laboratory for different periods 
before testing of their contents by inoculation of nutrient agar and of 
glycerine agar. My procedure in testing these emulsions from time to 
time was as follows :— . 

Ordinary nutrient agar and glycerine nutrient agar having been 
melted and poured out into separate sterile plate-dishes, and allowed to 
set, a sample of some of the emulsion of mashed small-pox crusts was 
drawn up into a freshly-made glass capillary pipette, and three droplets 
therefrom were deposited on the surfaces of each of the media in 
question. Next, with the flat blade of a sterile platinum spatula (bent 
at an obtuse angle against the handle), the three droplets thus de- 
posited were carefully and gently spread over the agar surface, the plate- 
dishes were duly covered over, and were incubated at 37°C. After two 
or three or more days, all the colonies able to grow on these media had 
commonly made their appearance, and could easily be studied. 








* Herein I followed the plan advocated by Drs. Copeman and Blaxall in their 
paper read in the Physiological section of the British Association at Liverpool, 


September 1896. 
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I. Small-pox Crusts mashed up and preserved in Undiluted Glycerine. 
—Asa mutter of course, surface plate cultivations made (with droplets 
in the above fashion) only a few weeks after establishing an emulsion, 
yielded a large number of colonies. Amongst these colonies staphy- 
lococcus aureus and albus, and bacillus mesentericus, were very con- 
spicuous. But when four months had been allowed to elapse before 
testing, three droplets of the emulsion yielded, comparatively speaking, 
a limited number of colonies only. Amongst them were a few colonies 
of bacilius mesenterieus, a larger number of colonies of staphylococcus 
aureus, several colonies of different bacilli presently to be mentioned, 
and usually not more than one eslony of one or another streptococcus. 
As showing how persistently some microbes originally present in the 
erusts preserve their vitality in undiluted glycerine, I may mention a 
plate cultivation mude on glycerine agar with one big drop of a crust 
emulsion in undiluted glycerine nine months old. In this plate there 
came up :— 

14 colonies of stayhylococcus aureus and sarcina lutea. 
1 colony of streptococcus. 
1 colony of staphylococcus albus. 
11 colonies of various bacilli to be described below. 


Fig. 12 gives a photographic representation of this plate. 

It appears, therefore, that undiluted glycerine, although germicidal to 
a good many microbes, does not possess the power to kill off by any 
means all microbes that can grow on the surface of ordinary media, 
such as nutrient agar and glycerine agar. In this sense it is inferior to 
the 50 per cent. solution recommended by Dr. Copeman. 

Having as a result of a large number of preliminary experiments 
ascertained that the germicidal effect of the glycerine on the microbes 
in small-pox crusts was much the same with glycerine broths of the 
strengths of 40, 50, and 60 per cent., I subsequently made use of equal 
parts of beef broth and glycerine for my small-pox crust emulsions. 


U.—Small-pox Crusts mashed up and preserved in 50 per cent. 
Glycerine Broth.—Surface plates inoculated in the manner already 
deseribed with a single droplet of the fresh emulsion, presented after in- 
cubation for a day or two numerous colonies of staphylococcus aureus 
and albus; also a few colonies of bacillus mesentericus. 

Surface plates on agar made 78 days after establishment of the 
emulsion-—three droplets of emulsidn being used for each plate—yielded 
bacillus mesentericus, a nondescript bacillus, a single colony of strepto- 
coccus, several colonies of staphylococcus (also, sarcina lutea), and 
staphylococcus albus. 

A surface plate on agar made with three droplets of the emulsion 
25 days after i¢ had been established, yielded six colonies of sarcina 
lutea, four colonies of a bacillus to be presently described, and three 
colonies of staphylococcus albus. 

A surface plate on agar made of the emulsion six weeks after it had 
been established yielded two colonies of bacilli to be presently described. 

Similar surface plates made from the same emulsion after éwo months, 
and after two months and a half, yielded in no instance any colonies. 

From this it follows that 50 per cent. glycerine broth has undoubtedly 
a destructive power on the microbes in variolous crusts capable of growing 
on agar surface ; a power which, although it is noticeable to a certain 
extent after lapse of two or three weeks, becomes more pronounced 
after 25 days, and is very conspicuous indeed after about six weeks. It 
would seem, indeed, that 50 per cent. glycerine broth is, as a destructive 
agent of these microbes, distinctly and conspicuously more potent than 
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undiluted glycerine. The period, however, of a week, noted by Ave. B.No. 6. 
Drs. Copeman and Blaxall as sufficing in the case of 40 per Gent. Ow thecMicrobes 
glycerine broth for sterilizing, so far as extraneous microbes are con- vase 
cerned, crusts of small-pox, is in my experience too short. This pr, Kleifi. 
different result obtained by me may be due to the fact that in all my 
experiments comparatively large doses—-one big drop, or three small 

droplets of emulsion—were used for surface plate cultures, Had [ 

used a much smaller amount, as, for instance, one or two platinum 

loops of emulsion, the result might very possib ly have been negative. 

Moreover, as I understand, the crusts employed by Drs. Capeman and 

Blaxall were “ older” cr usts than those used by me. 


Tii.— Nature of Special Microbes isolated from Small-pox Crusts.— 
At the outset it is necessary to state that the number of microbes 
present in, or rather cultivable from, the crusts of variola, diminish in the 
course of time ; that is, as drying of the crusts becomes more and more 
thorough. ‘Thus, the small-pox crusts which were sent to me in May 
1896 (they had been collected from cases of small-pox in April 1896) 
contained an enormous aimount of microbes; amongst them numerous 
staphylococcus aureus and albus, sarcina lutea, and spores of bacillus 
mesentericus. ‘These crusts, however, after being kept ina dry glass 
tube for seven months, showed, when again tested in culture, a con- 
siderable diminution of cultivable organisms, 

The microbes which, in the course of my experiments, were cultivated 
from the above-mentioned undiluted glycerine emulsions and glycerine 
broth emulsions respectively, particularly the former, and which deserve 
special notice, are the following :— 


1. Streptococcus Erysipelatos.—This microbe was obtained in a plate 
culture made from an emulsion of crusts which had been stored for 
over four months in undiluted glycerine. In surface and in stab cultures 
on gelatine and agar, in broth cultures, and in morphological respects, 
it was a true streptococcus. Tested on the rabbit’s ear, it produced 
experimentally typical spreading erysipelas. This microbe was also 
obtained from a 50 per cent. glycerine broth emulsion of small-pox 
crusts which had been established 18 days. That the microbe was the 
streptococcus of erysipelas was proved by injection of a broth culture of 
it into a rabbit’s ear. Definite erysipelas was produced; moreover, 
material from the erysipelatous ear of this animal, when injected into 
the ear of another rabbit, gave again a positive result. 

It is clear, then, that the streptococcus of erysipelas, when it happens 
to be present in crusts of varicla, is not readily got rid of; not neces- 
sarily by storage in undiluted glycerine for over four months, nor by 
storage in 50 per cent. glycerine broth for 18 days. 


2. Bacillus, or Leptothria, Epidermidis——This microbe was first 
described by Bizzozero. He obtained it from epidermic scales from 
between the toes. It is a motile, aérobic, non-liquefying bacillus; 
forming leptothrix threads, growing slowly both on gelatine and agar as 
rounded translucent colonies, and forming oval elistening spores. 

A microbe which I isolated from an emulsion of small- -pox crust 
in undiluted glycerine, and which is one of the microbes capable of 
surviving in such emulsion for a considerable time (over four months), 
corresponds i in its more important characters fairly closely to Bizzozero’s 
bacillus epidermidis. It does not, however, tally with Bizzozero’s 
description as regards the temperature ¢ at which it grows best. Bizzozero 
found that his bacillus epidermidis grows best at 15-20° ©., which is 
certainly not the case with the microbe now in question. This does not 
grow at all below 20° C.; it grows best at 37° C. There are a number 
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of other details in which Bizzozero’s bacillus does not tally with that 
which I have isolated from small-pox crusts. Thus Bizzozero states 
that the colonies of his microbe gradually coalesce, forming a rather 
thick layer. This is certainly not the case with my micrcbe; in streak 
cultures on gelatine and on agar its growth is always marked by rather 
isolated colonies, with little tendency to coalesce even when they 
are Closely placed. ‘The colonies are very small, and they remain 
small after several weeks incubation. At first they are rounded, but 
soon become slightly angular; but always they remain flat and disc- 
shaped. At first, too, they appear uniformly translucent, but gradually 
they become slightly opaque in the centre in transmitted light; dark 
brown granules, gradually increasing in number and size, are noticed 
in the central part as early as the third or fourth day (agar at 37° C.). 
This appearance is, as microscopic examination proves, due to copious 
formation of spores. ‘The aspect and nature of the colonies, the size 
and character of the cylindrical bacilli forming them, their tendency to 
form leptothrix in their early stages, and their oval, centrally-placed 
spores, are well shown in Figs. 3 to 8; I need not therefore enter into 
any lengthy description. 

The growth of this microbe at no time liquifies gelatine; in a fluid 
medium (broth, condensation water of agar cultures) it forms floccular 
white masses. Spore formation appears to proceed only in the colonies 
growing aérobically. Injection under the skin of guinea-pigs, rabbits, or 
mice of large doses of culture of the microbe produces no effect. So, too, 
when inoculated into the skin of the calf, it had no effect whatever. 
Specimens from a recent culture (agar surface), when examined in the 
hanging drop, show motility of seme of the microbes; not ot all, 
although on appropriate staining every bacillus appears possessed of 
three, four, or more flagella (Fig. 6). 

It may not be without interest to mention that for the purpose of 
isolating this microbe from glycerine emulsion of crusts of variola, the 
best medium is broth-agar, the broth for which is obtained from fresh 
calf-skin devoid altogether of muscle. On this medium the microbe 
grows very readily, and forms copious spores sooner than on other 
media. 

3. Bacillus Xerosis variole.—This is a non-sporing, non-motile 
bacillus which was isolated by surface agar plates from an emulsion of 
small-pox crusts in undiluted glycerine nine months old. Also it was 
obtained from small-pox crusts in emulsion with 50 per cent. of 
glycerine broth for about 25 days and 33 days respectively. In the case 
of crusts kept mashed up in undiluted glycerine for nine months, an 
agar plate yielded 27 colonies, eight of which were composed of bacillus 
xerosis. In the case of a glycerine broth emulsion established 25 
days, one surface plate made with three droplets yielded six colonies of 
sarcina lutea, three colonies of staphylococcus albus, snd four colonies of 
the bacillus xerosis under consideration. In the case of a glycerine broth 
emulsion 33 days old, three droplets yielded on an agar surface plate a 
single colony of the bacillus xerosis. 

The colonies of bacillus xerosis are marked by their slow growth on 
agar at 87° C., and by being small and flat. hey are translucent in 
the peripheral portion, their centre being granular under a glass (see 
Fig. 11. Their shape is round, but at later stages (two weeks or so) 
their margin is seen, with a glass, to be more or less regularly crenated 
and lobed, so as to resemble the corolla of an aster. Examined under 
a low magnifying power, the early colonies (about a week) appear 
round with somewhat irregular margin and granular; the colonies are 
very small, as will be inferred from Fig. 10, which represents the 
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colonies at least 5 times magnified. Examined under high powers, the 
colonies are seen to be composed of minute bacilli, which in size and 
shape are not unlike diphtheria bacilli but correspond more closely, 
perhaps, with the so-called pseudo- diphtheria bacilli, at present con- 
sidered as a group, and called bacillus xerosis. Bacilli of this group 
resemble, as has been said, in size and shape the Klebs-Léffler, or 
diphtheria bacillus (see Fig. 9). They are cylindrical, often conical, 
and some are possessed of club- shaped terminal enlargements. Many of 
the cylindrical or conical bacilli show « segregation of their protoplasm 
into granules or knobs, which in the long forms (particularly when 
terminating with a club) is characteristic of the diphtheria bacillus 
and of the pseudo-diphtheria bacillus. The pseudo-diphtheria, or 
xerosis bacilli are without any physiological action on guinea-pigs or 
other rodents, and herein are in strong contrast with diphtheria bacilli. 
The xerosis bacilli resemble the diphtheria bacillus in the aspect of the 
colonies on agar; but they differ in not producing acid reaction in broth 
culture, and in not turning blue litmus broth red. 

The bacillus thus isolated from variola crusts resembles, therefore, 
the xerosis bacilli in morphological respect, but it differs from the 
classical xerosis bacillus in the extreme minuteness of its colonies. It 
does not grow, or grows only extremely feebly, in gelatine at 20° C. 
It grows better on ordinary agar than on glycerine agar at 37°C.; in 
streak culture it does not grow continuously, the line of inoculation 
remains composed of discreet small colonies (see Fig. 10). 

On injection of large doses of culture of this microbe under the skin 
of rodents, no disease was produced. I also inoculated two calves in 
numerous cutaneous insertions with culture of the bacillus, but without 
result. ‘The incisions remained unaffected by the culture, and after 
about three days they were dried up and healing. 

4. Bacillus albus variole.—This is a microbe which, like the bacillus: 
Xerosis, survives a very long while in the crusts of small- -pox, whether 
these are emulsified with undiluted glycerine or with 50 per cent. 
glycerine beef-broth. I have isolated this microbe from an emulsion of 
the variola crusts in undiluted glycerine after it had been set up nine 
months ; out of 27 colonies growing on the surface of an agar plate 
inoculated with three droplets of the emulsion, eight were colonies. 
of the xerosis bacillus, three of the bacillus albus. 

This microbe I have called bacillus albus variole for the reason 
that its colonies, as also its growth in streak on the surface of agar, are 
of pure white colour. They are moist looking, and, when isolated, grow 
fairly rapidly, and are somewhat raised. Colonies on the surface of the 
medium are round (Figs. 19, 20, 21). When very young (agar at 37°C. 
for two days) they are small and tr anslucent ; but after two or more days 
they become opaque and white, measuring five to ten millimetres in 


diameter. One very striking character possessed by these colonies helps. 


in a marked degree to identify them. It is that on trying to take up 


with a platinum needle a particle of the growth of the colony, this is. 


effected only with difficulty ; and, further, that having succeeded in taking. 
up a particle of the growth, s such particle does not, placing it in a drop of 
water, salt solution, or broth material, distribute itself readily, as is the 
case with most other microbes, but requires a good deal of rubbing, 
teasing, and mashing in order to spread it out, the component 
elements remaining even then largely agglutinated into small or larger 
clumps. 

In stained coverglass specimens, under the microscope, the microbes 
constituting a young colony are small delicate rods or cylinders, uniform 
Or oranular, and with rounded ends, measuring on an average about. 
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App. B. No, 6, O°8y—-1y; the thickness of the rods being about one third or one fourth of 
eee the length. These bacilli are always grouped together by a homogeneous 
of Vagina "> interstitial substance. The microbes are often placed end to end, so as to 
ce form a dumb-bell.” As regards size, these bacilli correspond to those 
described in my report of the Local Government Board, 1892-93, as 
found in the clear lymph of variola and in the early lymph (72-96 
hours) of calf vaccinia. If stained specimens are made of a growth of 
the microbe on agar after one, two, three, or more days incubation, a 
characteristic change is observed. Not only do some of the bacilli look 
more cylindrical, knobbed, resembling in a remarkable manner the 
forms found in growths of the diphtheria bacilli, but at the same time 
there is observed a condition which is not present either in diphtheria or 
in xerosis bacilli. This is that amongst the typical thin bacilli there are 
present forms, single or in dumb-bells, which are markedly tnicker ; the 
thickening being due to a conspicuously and deeply-stained sheath. 
These bacilli stand out conspicuously, and look as if some additional sub- 
stance had been formed around them, which takes and retains the stain 
very tenaciously. That this is the case is proved by the fact that if, after 
staining in gentian-violet, film specimens of the growth are well washed in 
alcohol, the ordinary typical bacilli are greatly reduced in colouring, 
become more faintly stained, whereas the above thick forms now stand 
out very deeply stained. Figs. 14, 15, and 16, show this well. The 
more advanced the culture, the more numerous are these thick deeply- 
stained bacilli. As time proceeds numerous bacilli become vacuolated at 
one end or in the middle ; in some of them the part of the bacilli outside the 
vacuole assumes greater thickness and greater staining power. In broth 
cultures, besides changes of the above sort, knobs, clubs, and segmented ~ 
thick forms appear, all deeply stained (Figs. 14 and 18 are very good 
representations of these changes). Now, the deeply stained thick 
forms-—round, oval, club-shaped, rod-shaped, single, or dumb-bells— 
behave like spores on staining with hot fuchsin, then washing in alcohol, 
and afterwards in methyl blue; for they retain the fuchsin, whereas the 
ordinary bacilli become decolourised by the aleohol taking then the blue 
stain. At first one might be disposed to consider them involution or 
degeneration forms, as also the club-shaped diphtheria bacilli were 
formerly thought to be. These club-shaped diphtheria bacilli, however, 
I have shown to be actively growing, not degenerating forms, and in 
the case of bucillus albus variole, be it noted, the process of thickening 
of the bacilli, and with it the power of retaining the fuchsin stain, is 
detectable, and can be observed, gradually afterwards increasing, in the 

very early stages of the growth. 

Morphologically, therefore, the bacillus albus variole belongs to the 
group of diphtheria and pseudo-diphtheria (Xerosis) bacilli, differing 
however, from them in the circumstance that some of the rods develop 
into thicker, mere deeply stained, masses, behaving, indeed, like spore 
forms. I presume this accounts for the fact that even after lapse of 
several months, new active sub -cultures can be easily established from an 
original culture, 

The bacillus albus variole grows well on ascites agar, on ordinary 
agar, and on glycerine agar. It grows very feebly on gelatine at 20-21° C 
the colonies take many days to develop, and remain very minute points. 

In streak culture on agar the streak becomes a white band, made up 
of more or less confluent colonies, at first translucent, but soon opaque 
in transmitted light. 

Subcutaneous injection of agar culture of this bacillus into guinea- 
pigs and rabbits produces no effect. But cutaneous insertion of such 
culture into the calf produces very interesting results, and these I 
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proceed now to describe. It is important to note that they were all Arp. B. No.6, 

made early in 1897 at the Brown Institution, when no vaccination had On the Microbes 

been going on there that might have vitiated the experiments. SA ane 
a; by 

Leperiment I.—A bull calf, No. 1, was inoculated in 49 linear oe 
cutaneous incisions, in the inguinal and abdominal regions and on the 
scrotum, with culture of bacillus albus grown on the surface of agar. 
Two cultures were used, a recent one, two or three days old, and one 
which had been established two or three weeks. The insertions were of 
exactly the same kind as are practised in ordinary calf vaccination. 

Hor the first five or six days the insertions seemed to have all failed ; 
there was no redness or swelling, and they seemed to be drying. By 
the seventh or eighth day, however, two of the insertions on the scrotum 
seemed to be slightly thickened and reddened, all the other insertions 
having, by this time completely healed. The two insertions on the 
scrotum remained red. By the 12th and 13th day, the redness of the 
skin immediately around them had considerably increased ; the insertions 
themselves were raised; the-skin thickened, infiltrated, and covered 
with a broad thick crust; at one of the two insertions, there was an 
indication of marginal vesiculation. On the 15th day the swelling and 
redness was still more pronounced, and the insertions were covered with 
broad thick scabs. 7 


Experiment JT —On this (15th) day both the above insertions on 
calf No. 1 were scraped, and the material thus obtained inoculated into 
a female calf, No. 2, by 10 cutaneous incisions. By the 6th day six of 
the above insertions in calf No. 2 seemed to have quite failed and dried 
up; the remaining four were slightly red, thickened, and covered with - 
thin seab. On the 12th day the success of the above four insertions was 
pronounced, one being a vesicle with depressed central scab and redness 
around it, one merely a red thickening with thick scabs. As regards 
both these insertions, the skin underneath appeared much infiltrated. 
‘The two other successful insertions were marked by redness, thickening 
of the skin, and thin crust on the surface. 


Experiment [II—The two insertions on calf No. 2 nearest approach- 
ing success were scraped, and the material thus collected inoculated by 
twelve cutaneous incisions into calf (female) No.3. Four of these twelve 
insertions had quite dried up and failed by the fourth day, but the 
other eight were red, swollen, and pustular, with purulent contents, So 
that not only was success greater with this calf than with the others, but 
the local manifestations of success were greatly accelerated. 


Experiment IV.--The above purulent pustules of calf No. 3 were 
scraped, and the matter thus obtained inserted into 24 cutaneous 
insertions in calf No. 4. As I expected, the great majority of these 24 
insertions in calf No. 4. took, but in a greatly accelerated fashion. 
They were purulent pustules already on the 4th and Sth day. 


It appears, then, from these experiments that with culture of bacillus 
albus some pronounced result was obtained in two out of 49 insertions 
in calf No. 1; and that the nature of the result as regards these two 
insertions was similar to that I described in 1892-93 as obtained by 
direct insertion of small-pox lymph into the calf. As before, after some 
days of seeming failure, one or more insertions became thickened and 
red, the scab over the incision thickened and broadened ; change of this 
sort increasing during several successive days. ‘The success in calf 
No. 2, however, in the present series—i.e., in the first remove from the 
original calf—was more prenounced, some of the insertions approaching 
more nearly the condition of vesicles. Unfortunately, the next transfer 
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in this instance (to calf No. 3) seems to have been made at too late a stage 
of the lymph employed ; for the result was greatly accelerated (purulent 
pustules). 

It will be remembered that in the experiments of 1892-93, I started 
by inserting small-pox lymph into a calf, and obtained after further 
cultivation in successive calves material from the successful insertions 
of the last of the series (fourth remove) which, when inserted into 
the arm of an infant, produced typical vaccinia, and which after retro- 
vaccination from this infant into the calf produced also typical vaccinia 
in other calves. Inorder to ascertain whether in the present experi- 
ments the process to which the above series of calves had been 
subjected had protected them in any way against vaccinia, it was 
necessary to test these calves with current calf lymph. 

Consequently seven weeks after all trace of local result on calf 
No. 1 had quite disappeared, this animal was subjected to vaccination 
with current calf lymph obtained fresh in tubes at Lambs Conduit 
Street Station. It was vaccinated by eight linear cutaneous insertions 
in the usual way. On the fifth day seven of these insertions had 
failed and had quite dried up; at one insertion, however, in a single 
spot there was distinct appearance of a small circular swelling. On the 
sixth day this spot had become an unmistakeable small vaccine vesicle. 
This was scraped, and with the material thus obtained calf No. 2 was. 
vaccinated, also by eight incisions. On the sixth day one of these 
insertions was a fairly typical vaccine vesicle, the other seven insertions. 
showing doubtful success. On the seventh day there was no more 
doubt, ali eight insertions were now typical vaccine vesicles. With the 
scrapings from one of these vesicles calf No. 3 was vaccinated by 18 
insertions. On the sixth day all 18 insertions in calf No. 3 had taken ; 
they were typical vaccine vesicles. 

It appears, then, from these experiments that only in calf No. 1, the 
animal in which two successful insertions resulted from inoculation of 
culture cf baccillus albus, was there anything approaching a condition of 
antagonism to subsequent vaccination. Whether the fact that calves, 
Nos. 2 and 3 in no way resisted vaccination had to do with the late 
stage at which bacillus albus lymph had been taken from calf No. 1 for 
the purpose of inoculating them, must remain for the present uncertain. 
Itis at any rate desirable that the microbe that. I have designated 
bacillus albus variole ” should be made the subject of further study. 





PLATE Ek 





277 


MICROBES FROM LYMPH OF VARIOLA. 


PLATE II. 
Hic. 3. 

Bacillus leptothrie variole: Reproduced from a photograph of an 
“impression specimen ” of the margin of a colony of the microbe growing 
on the surface of agar. | : 

[Magnifying power, 1,000. | 
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MICROBES FROM LYMPH OF VARIOLA. 


PLATE III. 
Fie. 4. 


Bacillus leptothrix variole: Reproduced from a photograph of a culture 
on the surface of agar. The filamentous character of the microbe is here 
well displayed. 

[Magnifying power, 1,000. ] 


Fic. 5. 


Bacillus leptothrix variole in sporing stage: Reproduced from a 
photograph of an agar culture of the microbe, after several} days’ 
incubation, | 

[Magnifying power, 1,000. ] 








PLATE IV. 
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MICROBES FROM LYMPH OF VARIOLA. 


PLATE IV. 
Hie. 6, 


Bacillus leptothrix variole with stained flagella. 
[Magnifying power, 1,000. | 


Fie. 7. 


Bacillus leptothrix variole in separate colonies on the surface of agar ; 
after several days’ incubation. 
[Natural size. | 
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MICROBES FROM LYMPH OF VARIOLA. 


PLATE. 
Fie. 8. 


_ Bacillus leptothrix variole in separate colonies on agar. 
{ Magnifying power, 5. | 


Fic. 9. 


“Bacillus werosis vartole :—Reproduced from a photograph of a film 
specimen from a recent culture on the surface of agar. 


{Magnifying power, 1,000.] 
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MICROBES FROM LYMPH OF VARIOLA. 


PLATEH-¥1I. 
Pie. LO; 


Bacillus xerosis variole growing in separate colonies on the surface of 
agar. 
[Magnifying power, 9. | 
8 


Fie. 11. 
Bacillus xerosis variole growing in separate colonies on the surface of 
agar. 
[Magnifying power, 12.] 
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MICROBES FROM LYMPH OF VARIOLA. 


PHATE Vu, 
Te. 12. 


Colonies of microbes arising in an agar-plate after inoculation with 
powdered variola scabs which had been stored for nine months in 
undiluted glycerine. 


(Natural size. | 
& 


Fie. 13. 


Bacillus albus variole : Reproduced from a photograph of a film 


specimen from an agar culture of the microbe, incubated four days at 
SY oa OF | 


[Magnifying power, 1,000 ] 
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MICROBES FROM LYMPH OF VARIOLA. 


PLATE VIII. 
+ ie. 14s 


Bacillus albus variole in spore-bearing form: Reproduced from a 
photograph of a specimen from an agar culture of the microbe after 


several days’ incubation at 37° C. 
[Magnifying power, 1,000. ] 


Pig, 25, 


Reproduced from a photograph of a specimen, similar to that depicted 


in Fig. 14. . 
[Magnifying power, 1,000.] 
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Bacillus albus variole in spore-bearing and in non-spore-bearing form. 
[Magnifying power, 1,000. ] 


Pic. 17, 


Bacillus albus variole from’an agar culture two days’ old. 
[Magnifying power, 1,000. ] 
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MICROBES FROM LYMPH OF VARIOLA. 


PLATE X. 
Fie. 18. 


Bacillus albus variole from an agar culture several days old, showing 
numerous club forms. 
{Magnifying power, 1,000. ] 


Ere. 19. . 


Colonies on agar of bacillus albus variole, after four days’ incubation 
at 37° C. 
[Magnifying power, 12. } 
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PRAT Xt, 
Fre: 20. 


Colonies on agar of bacillus albus variole, after three weeks’ incubation. 
[Magnifying power, 12.] 


Fie. 21. 


Colonies on agar of bacillus albus variole, after three weeks’ incubation. 
| Magnifying power, 20.] 
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OBSERVATIONS and EXPERIMENTS with the Bactnzius of ORIENTAL 
or Busonic PLacuer; by Dr. Kerry, F.R.S. 


On November 26th, 1896, a culture of a bacillus growth on agar 
was submitted to me by the Board, which bacillus had been isolated by 
the British Institute of Preventive Medicine from a case of suspected 
oriental or bubonic plague that had occurred in the preceding October in 
a native cf India at the Branch Seamen’s. Hospital, London. The attack 
_ In question was one of three which occurred among members of native 
crews, and which have been duly reported on to the Board by Dr. 
Buchanan of the Medical Department. The above bacillus culture, 
which was furnished to the Board as affording a sample of the plague 
microbe obtained from the body of a person dying of plague in this 
country, was examined by me microscopically, by means of numerous 
subcultures, and by experiments onrodents. It was what it professed to 
be, namely, a pure culture of the micro-organism of bubonic plague 
discovered and described by Kitasato and Yersin. It was identical in 
all respects with a pure culture of the plague bacillus which I had sent 
me some time previously from Hongkong, by Dr. Atkinson who had 
kindly obtained it for me from Professor Kitasato. The observations 
on the plague bacillus which I propose here to record, refer partly to the 
Hongkong culture of the microbe and partly to that furnished to the 
Board by the British Institute of Preventive Medicine. 


A.—MoRPHOLOGY OF THE PLAGUE BACILLUS. 


The plague bacillus belongs, as regards shape and size, to the group of 
microbes of the class that cause acute hemorrhagic septicemia, ¢.g., the 
bacillus of fow! cholera, of swine fever, &c. Ii is a minute oval or rod 
shaped bacillus with rounded ends (Fig. 22), occurring singly or as 
dumb-bells, not liquefying gelatine, and causing acute septicemia in one 
and another rodent. 

The plague bacillus obtained from the inguinal lymph tumour or from 
the blood or the viscera of an animal infected with and dead from the 
disease (Figs. 23 to 26), is, in the majority of instances, a minute rod 
of 0'8—1‘6y in length, in stained and well-washed specimens showing 
at eachend a polar granule. It occurs, as I have said, singly or as dumb- 
bells ; occasionally one or another element is cylindrical, of considerable 
length, and even thready. In the blood of the infected animal most of 
the microbes are arranged as dumb-bells ; in the spleen and lymph glands 
cylindrical bacilli are not rare; in the peritoneal fluid (after intra- 
peritoneal injection) chains of rods are in the majority. In artificial 
cultivation both on gelatine and on agar, cylindrical bacilli and even 
threads are met with amongst preponderating oval rods and oval dumb- 
bells. The plague bacillus is non-motile. In no single instance, when 
cultures, or animal fluids, or tissues were examined in the hanging 
drop, was there any mobility noticeable beyond the Brownian molecular 
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Arp. B. No.7, movement. Moreover, staining, after Van Krmengem’s method, failed 
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to demonstrate the presence of flagella.* 

The plague bacillus, both of cultures and of the auimal tissues and 
fluids, was carefully examined by me for the presence of a capsule. 
Occasionally a clear halo was seen surrounding a bacillus, alike in fresh 
and dried and stained specimens, particularly the latter. But nothing ot 
the nature of a well-defined and separate capsule could be detected, such, 
for instance, as is present on the diplecoccus pneumonie and other 
well known capsulated microbes ; and this notwithstanding use of dyes, 
such as easily stain the capsules of the pneumococcus and of Friedlander’s 
bacillus. ‘There is no doubt, however, that something superadded to 
its thin normal sheath is often present on the outside of the microbe ; 
for, besides the above referred-to small halo, there is, in silver stained 
(flagella) specimens, always a finely granular, faintly stained envelope 
noticeable around the bacillus. That there is present between the indi- 
vidual bacilli forming a colony in artificial media, particularly on agar, 
or between the microbes clustered in the tissues—lung, spleen, lymph 


‘glands—some kind of gelatinous material which binds them together, is 


indeed shown by the fact that the aggregations are with some difficulty 
broken up into their elements. The above does not, however, apply to 
the blood of infected animals. Herein the bacilli are found as isolated 
short rods, and as dumb-bells of rods; and, as already mentioned, they 
are in the fresh, as also in well stained specimens, seen to be surrounded 
by a narrow clear halo, which is not stainable like a true capsule. 


B.—CuLTURAL CHARACTERS OF THE PLAGUE BACILLUS. 


The plague bacillus grows rapidly on agar (beef-broth agar, peptone 
and salt) at 37° C., forming in streak culture a translucent grey, slimy, 
viscid, linear growth, which rapidly spreads out into a band with crenate 
or knobbed edges. 

On gelatine (beef-broth gelatine, peptone and salt) the plague bacillus 
grows, at 20-21° C., well and rapidly, forming already after 24 hours 
grey punctiform colonies, which, under a glass, are translucent and 
angular (Fig. 33). After a few days (three to seven), the superficial 
colonies are greyish white, angular, more or less rounded patches, 
distinctly thicker and more or less acuminated in the. centre. They 
appear for this reason like conical elevations ; their margin is angular 
or crenate. In transmitted light the colonies are brownish and finely 
granular. The colonies in the depth of the medium are small and 
spherical, white in reflected, brown in transmitted, light. The maximum 
growth is reached in about ten days to a fortnight, the largest isolated 
colony being then several millimetres in breadth. 


In gelatine streak cultures the growth of the plague bacillus resembles 
that of the diphtheria bacillus, forming a gradually thickening whitish band 
with irregular and knobbed margin. In gelatine stab culture the line of 


* Quite recently Mr. Mervyn Gordon has, however, succeeded in demonstrating 
the presence of one or even two fine spiral flagella on a small minority of bacilli, 
taken from a growth on agar after 20 hours incubation at 37° C. 
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inoculation becomes marked as a row of closely placed round colonies, 

brown in transmitted, white in reflected, light; on the top of the stab is 
‘a thick whitish expansion irregular in outline. After some weeks 
growth there are noticed in the upper half of the stab horizontal, 
nebulous, more or less thready, outgrowths connected with the colonies. 
These outgrowths are Jongest and most numerous in the upper part 
of the stab and diminish in number and length towards the depth of the 
medium; in the deepest parts they are absent. 

In alkaline beef broth peptone salt, the growth at 37° C. is very good ; 
the broth is already turbid in 24-48 heurs, though the turbidity is 
never very marked. ‘There are, however, soon present flocculi and 
granules which increase at the bottom as time goes on (after three or 
more days of incubation), and at the same time there appears on the 
surface of the fluid an indication of an imperfect, whitish, brittle pellicle 
which, on shaking, easily breaks up and settles at the bottom of the 
fluid. After about a fortnight the maximum growth has been reached, 
and the fluid then begins to clear, the floccular and granular precipitate 
increasing meanwhile to a corresponding extent. 

The plague bacillus grows also in milk; but the milk remains un- 
changed in appearance, and there is no curdling. Alkaline litmus broth 
and litmus milk, remain for along time unchanged in their reaction 
by the growth in them of the plague bacillus ; only after being incubated 
at 37° C. for a month, is the inoculated milk found curdled and the 
litmus turned red. 

A very characteristic appearance is presented by the surface colonies 
of the bacillus on gelatine, if examined in impression specimens at an 
early phase. If cover glass impression specimens of a surface plate (a 
culture in a plate dish or on the slanting surface of gelatine in a tube) 
after 24-86 hours incubation at 20-21° C., are dried and stained, and 
washed and mounted in the usual manner, one notices on examining 
the specimens under a low power, that amongst a great number of 
angular typical colonies—consisting of minute oval or rod-shaped bacilli 
singly or more commonly in dumb-bells—there are some few colonies 
the microbes composing which are distinctly thready ; so much so that 
the twisted ard loop-shaped threads in such colonies can be easily 
recognised. Figs. 29 to 32 show this condition well. Under a higher 
power it is seen that besides a few cylindrical bacilli, singly or in 
chains, there are longer or shorter, smooth, and homogeneous threads 
which characterise these atypical colonies. And even amongst the 
bacilli which constitute a typical angular colony there are seen occasion- 
ally cylindrical or even thread-like bacilli (Fig. 28). There can be no 
question that these atypical filamentous colonies are colonies of the true 
plague bacillus. I have paid particular attention to this point, and have 
made a large number of surface plates in establishing the fact. These 
atypical thready colonies look not unlike early proteus colonies, and they 
are only found, as I have said, in the earlier phases of plate and surface 
cultures on gelatine of the plague bacillus. They are obtained indifferently 
from all classes of plague material. A droplet of heart’s blood of a guinea- 
pig dead in 48-72 hours after subcutaneous injection, a drop of peritoneal 
exudation (after suitable dilution) of a guinea-pig dead after intraperi- 
toneal injection, a drop of broth culture, and s salt emulsion (after suitable 
dilution) of a typical plague bacillus colony from the surface of gelatine 
in a plate or in a tube, equally well supply them. After 24 hours 
incubation at 20-21° C. impression specimens from a culture set up in 
one or the other way always yield, amongst a majority of angular 
typical colonies composed of short bacilli, a few atypical colonies of 
filamentous bacilli. I consider this fact of especial importance for 
diagnostic purposes. 

e 97569. 7 T 
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App. B, No. 7. The plague bacillus is killed by thorough drying. - Thus, if a 
On the Bacillus Groplet of a broth culture, of a carefully prepared uniform emulsion 
of Plague; by made from a gelatine or agar culture, of blood, of peritoneal fluid, of 
Dr. Klein. Be: a oF at , 
gland juice, of lung juice, or of spleen juice of an animal dead of the 
disease, be spread out on a cover glass and well dried by being kept over 
sulphuric acid or in the incubator for from several hours to a day or two, 
and the cover glass thereafter be placed in broth and duly incubated, no 
growth at all will make its appearance. The plague bacillus is also 
killed by exposure to a temperature of 60° C. for five minutes. If broth 
be inoculated with the bacillus and exposed to 60° ©. for five minutes 
and then incubated no growth will follow. If, however, a particle of 
the growth scraped from the surface of a gelatine or an agar culture be 
similarly treated, five or even ten minutes exposure to 60° C. is not’ 
always to be relied upon. In this case the bacilli within the clumps 
of material are not always not sufficiently exposed to heat ; but 62-65° ©. 
acting for ten minutes is, under all conditions, amply sufficient to 
kill all the bacilli. When, therefore in some of the following experiments 
mention is made of cultures sterilised by heat, i¢ will always—unless 
otherwise stated—signify that such cultures have been exposed to 
62-65° C, for ten minutes. 


C.—EXPERIMENTS WITH THE PLAGUE BACILLUS. 


A broth culture, 0°1 of a cubie centimetre of which, after 5-6 days 
incubation at 37° C., when injected subcutaneously into a guinea-pig of 
about 200 to 800 grammes weight, causes death in 48-72 hours, is to be 
considered as a broth culture of full virulence. Similarly, a gelatine sur- 
face culture (in three streaks 6 centimetres by 2 centimetres) grown at 
20-21° C., for a week or two, or an agar surface culture (6 centimetres 
by 2 centimetres) grown at 37° C. for a few days, may each be considered 
of full virulence, if 0°5 cubie centimetres of a distribution of the culture 
in 10 cubic centimetres of sterile broth (¢.e., 1, of a culture), when 
injected subcutaneously into a guinea-pig of about 300 grammes 
weight, produces death in 48-72 ‘hours. The blood of a guinea-pig that 
has died in the typical time (48-72 hours) after subcutaneous injection, 
the juice of its inguinal tumour, as also a salt distribution of its spleen 
tissue or of its peritoneal viscid fluid, causes on subcutaneous injection 
into another guinea-pig death in the typical time, though only a drop 
or two are used for injection. The peritoneal exudation of guinea- 
pig, dead after intraperitoneal injection, when used intraperitoneally in 
amount of 4~—} cubic centimetre, may indeed cause death in as short a 
time as 24 hours. 

Cultures on gelatine retain their full virulence much longer than 
agar cultures or than broth cultures, the latter two having been grown at 
37° C. In order to produce death of the experimental guinea-pig with old 
gelatine, old agar, or old broth cultures, it is necessary to use large 
doses ; the older the culture the less virulent it is. But by their passage 
through the animal body the bacilli from old cultures regain at once 
their full virulence. The most virulent materials I have found to be 
the viscid peritoneal exudation (which is always densely crowded with 
the bacilli), and recent—about three days old—broth cultures made from 
the blood. 


Subcutaneous Injection of Guinea-pigs with Fatal Doses of the 
Plague Bacillus. 


Wild and tame rats, mice, and guinea-pigs are all very susceptible 
to plague infection; rabbits are only slightly susceptible. Owing 
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to the high susceptibility of, and the corresponding greater facility of App, B No.7. 
experimentation with, guinea-pigs, I prefer these animals to rats or Mice. On the Bacillus 
‘The bulk, therefore, of the experiments which I have made, and which of Plague; by 

_ now proceed to describe, were made on these animals, 7.¢., guinea-pigs. ae 

When a guinea-pig is injected subcutaneously in the groin with a 
full virulent dose of plague material it dies in 48-72 hours, Of course, 
it may die in less than 48 hours, even within 24-30 hours, if the dose is 
large: and on the other hand it may not die until after four, five, or more 
days ; or it may recover if the dose is too small. My present purpose, 
however, is to deal with the symptoms during life and the post-mortem 
appearances in an animal of about 200 to 300 grammes weight, which 
has died in 48-72 hours as the result of an ordinarily fatal dose. 

The day following such injection, the inguinal region is found swollen 
and soft, and the hind leg of the injected side is slightly drawn up. In 
the soft tumour, firm swollen lymph glands are to be felt ; but the animal 
_ appears as a rule lively and feeds well. Forty-eight hours after injection 
the tumour has considerably enlarged; in some cases it attains the size 
of a pigeon’s ege, and the hind leg of the injected side is much drawn 
up. The tumour is now firmer, but a soft gelatinous swelling extends 
from it over the abdomen and even over the chest; the temperature of 
the animal is raised; it is quiet and does not feed; in the course of the 
day its movements become less and weaker; its temperature begins to 
fall below normal; and the animal is found dead in about 60-66 hours. 

On post-mortem examination the following conditions are found: In 
the inguinal region of the inoculated side is a tumour firmly adhering to 
the skin and the subjacent muscular tissue. ‘This tumour varies in size 
from that of a small bean to that of a filbert; occasionally it is, as I 
have said, as large as a pigeon’s egg. On cutting into the tumour a 
quantity of sanguineous turbid serum oozes out ; the tissue of the tumour 
is streaked with extravasated blood and with whitish purulent matter, 
while its core consists of the inflamed lymph glands of this part. 
Around the firm tumour and extending sometimes over the whole of 
the abdomen even to the throat of the inoculated side, the subcutaneous 
tissue is infiltrated with gelatinous biood-streaked material. The lymph 
glands in the pelvis are enlarged and hyperemic ; the intestine as a rule 
congested ; the spleen more or less enlarged, but on section is not juicy ; 
the malpighian corpuscles are very distinct and pronounced, occasionally 
appearing as greyish conspicuous nodules and patches; the liver is 
congested, and in some instances shows in its substance minute grey 
points or even grey irregular patches. The peritoneal cavity does not 
as a rule contain any fluid, only occasionally is there a little viscid, grey, 
turbid exudation. ButI have noticed that when a fatal dose of recent 
broth culture is injected subcutaneously, there is, in the majority of 
instances, very little appearance of subcutaneous tumour, and that at 
the post-mortem examination is there intensive peritonitis with more or 
less copious exudation into the peritoneum of a viscid grey, turbid, san- 
guineous character. Under the microscope such exudation contains a 
very large number of leucocytes, some red blood corpuscles, and is 
densely crowded with plague bacilli. The pericardium contains a 
quantity of slightly turbid exudation; the right heart is distended and 
(a few hours after death) filled with coagulated blood. The lungs are 
slightly congested. 

If, however, death be delayed beyond 72 hours, the lungs are the 
seat of inflammation, and the longer death is delayed the more pro- 
nounced is this condition. In cases when death occurs four, five, or 
six days after injection, besides numerous petechia, considerable areas 
of the lungs are found in a state of red hepatisation, presenting also 
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numerous smailand large round or irregular grey necrotic patches. Bui, 
as I have said, in the typical cases, z.e.. when death occurs between 48 
and 72 hours, the lungs are found free of such conspicuous changes. 

As to the distribution of the plague bacilli within the body of 
the experimental animal: Film specimens, made of the juice or. 
serum of the subcutaneous tumour or of any inflamed lymph gland, 
show this fluid to be densely crowded with the bacilli. The appearances 
are in this respect characteristic; lymph cells, red blood corpuscles, and 
the whole intervening fluid matrix are densely packed with plague 
bacilli. These are short ovals (with polar staining) for the most part; 
some rod-shaped forms (also with polar staining), both singly or in 
dumb-bells ; and a few cylindrical bacilli. 

Film specimens of the spleen, made by drawing a cover glass over the 
cut surface of the tissue, show the same characteristic dense aggregations. 
of bacilli, such, indeed, as is not observed in any other septiceemic 
infection of the guinea-pig. Film specimens made—in the cases where: 
death is delayed—of the cut surface of the inflamed lung, both of the 
red hepatised parts and of the greyish necrotic patches, show similar 
dense accumulations of plague bacilli. 

The peritoneal exudation, in the cases of intraperitoneal injection 
(also when exudation is present after subcutaneous injection of broth 
culture), is densely filled with plague bacilli. Here, also, there has to be 
noted a condition which is very characteristic of plague, viz., the bacilli 
form longer or shorter chains of minute oval bacteria (Fig. 27). Some 
of these chains are in groups and in convolutions, and in such groups 
particular chains are sometimes ‘of considerable length, and difficult to. 
distinguish from streptococcus chains, Culture, however, proves them 
to be typical plague bacilli. 

The blood of the heart examined as stained film specimens always 
shows a fair number (2-12 per microscopic field) of the bacilli, mostly 
as dumb-bells of short ovals. But, on culture of the heart-blood, it is 
discovered that the number of bacilli in, the blood is really very large 
indeed ; a small droplet of blood rubbed over the slanting surface of 
gelatine or agar yields an almost confluent mass of colonies. Only 
occasionally is the number of bacilli so great in the blood that every 
field of a cover-glass specimen of it shows very numerous bacilli. 

As is clear from the above, in order to obtain isolated colonies of 
plague bacilli from the juice of the inflamed lymph glands, from the 
spleen tissue, from the peritoneal exudation, or from the juice of 
the inflamed lung, high dilution (with sterile water, salt solution, or 
bouillon) has first to be made. Elsewise even the smallest droplet 
rubbed over the surface of the culture medium yields a confiuent mass 
of colonies. And for the same reason a small quantity—a drop or two 
of the juice of the inguinal lymph gland, of the spleen, of peritoneal 
exudation, or of inflamed lung exudation—is sufficient to produce in 
the guinea-pig, on subcutaneous or on intraperitoneal injection, the 
typicai disease, followed by death. 

In guinea-pigs dead of the typical disease after subcutaneous injection, 
there is, as a rule, congestion of the upper part of the small intestine; 
the duodenum is relaxed, and contains fluid in which are suspended ° 
flakes containing continuous masses of the epithelium of the mucous 
membrane, In the duodenal fluid and also in the epithelial masses plague 
bacilli can be demonstrated by plate cultivation. They are, however, 
more easily demonstrated by injecting into the subcutaneous tissue of a 
fresh guinea-pig some of the contents of the duodennm. ‘By this means 
the typical disease and death will be produced; viz., inguinal tumour 
and enlarged spleen, the juice of the tumour, the tissue of the spleen, 
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and the blood containing the plague bacilli in pure culture. From this App. B. No.7. 
it follows that in a guinea-pig affected with the disease the bacilli pass oy the Bacillus 
into the contents of the inflamed small intestine, and further that these of Plague ; by 
bacilli can live and thrive in the small intestine. a a 

Another interesting fact is this: When death of the experimental 
animal is delayed, and the lungs are, as has been said, found more or less 
extensively inflamed with small and large necrotic points and patches, 
the exudation in the bronchi and trachea always contains, as culture 
experiments show, the plague bacilli in considerable numbers. But it 
was to me rather a surprise to find, as was the case in a good many 
experiments made in this direction, that even when death occurs in the 
typical time——-48-72 hours—-and when, therefore, the lungs show no 
conspicuous disease, colonies of the plague bacilli can be obtained by 
culture from the surface of the trachea and the larynx. The trachea 
and larynx of such an animal having been opened carefully so as to 
avoid its mucous membrane being contaminated with blood, and a sterile 

platinum loop having been drawn gently and carefully once over the 
surface of the mucous membrane, the trace of material adhering to the 
platinum loop may be smeared over the surface of gelatine or agar, and 
these media duly incubated. If this be done, it will be found that 
several colonies of the typical plague bacillus will make their appearance. 
If such a condition obtains also in man—and the inflamed condition of 
the lungs in man affected with plague would suggest it—the infectivity 
of the expectoration, inclusive of saliva mixed with it, would 
necessarily follow. This, indeed, is actually the case in influenza, where 
the specific microbe is present in these fluids. 

Sections made after hardening and staining of the different viscera 
of guinea-pigs dead of the disease, show that many of the smallest blood 
vessels are plugged with continuous masses of very minute plague bacilli. 
This was particularly found to be the case in the spleen, liver, and 
inflamed lung, the surrounding tissue being in a state of-necrosis. From 
these vessels blocked with bacilli can be traced haemorrhages into the 
surrounding tissue with scattered bacilli, which also at one and another 
point have multiplied so as to form larger or smaller aggregations. 

Sections through the liver show that the interlobular veins contain 
masses of bacilli extending into the intralobular blood capillaries. In 
the spleen, vessels of the malpighian corpuscles, as also of the pulp, are 
plugged with bacilli; the tissues around them are necrotic and do not 
stain with dyes. 

When the lungs exhibit red hepatisation in larger or smaller portions 
——as is invariably the case when death is much delayed—and when these 
hepatised portions contain large and small whitish-grey nodules and 
patches, the following condition will be found on examining sections 
through the diseased portions. The air cells, the infundibula, as also the 
small bronchi, appear distended by and filled with exudation, which exu- 
dation contains continuous masses of very small plague bacilli. In some 
places it looks as if the bronchial tree of the whole lobule had been 
injected with the bacilli; in sections stained with methyl blue and eosin 
the blue masses of bacilli map out, as it were, the bronchi, infundibula, 
and alveoli. In other places the interlobular tissue, as also the alveolar 
and infundibular cavities are densely filled with extravasated blood. 
Numerous blood vessels and lymph vessels are found which for some 
distance are plugged by masses of the bacilli. 

In the inflamed lymph-glands the lymph sinuses are filled with the 
bacilli, and these extend in a scattered way, but also at times as continuous 
groups, into the adenoid tissue. In the kidney, besides a few capillaries— 
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in the glomerli as also in the medulla—blocked by bacilli, there are nume- 
rous bacilli to be found in the connective tissue between the. uriniferous 
tubes; within the latter no bacilli have been seen. Inthe few cases in 
which the urine after death has been drawn carefully from: the bladder 
and used for cultivation experiments, no bacilli could be demonstrated. 

It is a noteworthy fact, that although the guinea-pig is a highly 
susceptible animal, and though when infected with the disease its intes- 
tines and trachea contain plague bacilli, there has not been observed 
m a single instance, amongst my numerous experiments, any. casual 
infection of guinea-pigs kept in the different compartments of the same- 
cages with the infected animals. | 


D.—EXPERIMENTS MADE WITH REFERENCE TO PROTECTION AND 
IMMUNITY. ! 
(1.) Lnjection of Non-fatal Doses of Living Culture. 

By using small quantities of blood taken from a guinea-pig dead of 
plague, or by using small quantities of pure culture of the bacilli, the 
disease can be produced without fatal issue. The animal shows the inguinal 
tumour at the seat of inoculation ; but this, after several days enlarge- 
ment, gradually diminishes in size, and in the course of 10-14 days 
may, and as a rule does, altogether disappear. If the tumour is large, 
the size, for instance, of a pigeon’s egg, it generally opens on the surface 
and leads to ulceration of the skin; and in this way it diminishes in size 
and ultimately altogether disappears, the skin healing up. Some big 
tumours, however, which did not open on the surface at all, gradually 
diminished in size and became altogether absorbed. I have experi- 
mented with a considerable number of guinea-pigs, which, though 
showing considerable constitutional iilness in the first three or four 
days, nevertheless completely recovered, the tumour quite disappearing 
in 10-14 days. 

Cultivations made from the tumour during the first three or four 
days always yield positive results; namely, growth of the plague 
bacilli, which, on injection in suitable dose in fresh guinea-pigs, 
produce the typical disease and death in the typical manner. Now, 
it is an important fact, supported by a considerable number of expe- 
riments, that an animal that has had the disease however severely 
and that has completely recovered, will, if re-injected (say a fortnight. 
after recovery) with a suitable dose of virulent material, not only have 
the disease again (exhibit tumour and rise of temperature, and appear 
quiet and off its feed) but may even succumb after several days illness 
with severe pathological appearances of the lungs and spleen. If the 
dose be not large it becomes affected with the disease but does not die. 
Thus, 1 have re-injected and re-infected the same animals, three, four, 
and even five times, using every time a larger dose, and administering 
at length 1-2 cubic centimetres of virulent broth ‘culture. But when 
this has been done, that is, after five infections, if the final dose be 
sufficiently large, e.g.,. 2 cubic centimetres of virulent recent broth 
culture, the animal may succumb after several days illness. From this 
it appears that though by repeated injections the animals acquire a 
slight amount of resistance, this is not sufficient to protect them from 
being again and again infected with the disease. They do, however, 
become by repeated injection less susceptible to a fatal attack. 

It is unnecessary in illustration to describe all the experiments made 
in this direction; one will suffice :— 

A guinea-pig (guinea-pig No. 1 of my note-book) was injected 
subcutaneously in the groin on January 25th, with about zpth of a 
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recent (7 days old) gelatine culture of the plague bacillus, derived from Arr. B. No. 7. 
the heart’s blood of a guinea-pig dead of the typical disease. Next day on tne Bacillus 
the animal had slight though distinct inguinal tumour. Forty-eight oe boy's 
hours after injection the animal was quiet and a little off its feed, 
the inguinal tumour being slightly increased in size. Seventy-two hours 

after injection the animal was still quiet and did not feed well; the 

tumour was stationary. Ninety-six hours after injection the animal 

was again fairly lively and fed well; tumour stationary, firm. On the 

seventh day the animal seemed quite normal ; just a trace of the tamour 

could be felt, but this had disappeared by February 5th. 

On February 12th, this animal (guinea-pig No.1) was re-injected 
with a dose of heart’s blood of a guinea-pig dead of the disease. A 
similar dose of the blood proved fatal to a control guinea-pig. 

Next day, February 13th, this guinea-pig had distinet tumour at the 
seat of inoculation, was quiet, and did not feed well. | 

February 15th. ‘Tumour still distinct ; the animal was still quiet and 
did not feed well. Fluid withdrawn from the tumour yielded on culti- 
vation a pure crop of plague bacilli. These, on injection, into another 
guinea-pig proved of normal virulence. | | ) 

February 17th. ‘Tumour inereased iw size; the animal was fairly 
lively and fed better. 

February 24th. Big swelling, the size of a pigeon’s egg, in the groin ; 
but the animal was lively and fed well. 

On March 3rd, guinea-pig No. 1 was re-injected in the other groin 
with + of a cubic centimetre of virulent broth culture of plague bacillus ; 
a dose which was fatal to a control guinea-pig in the usual time. 

March 4th. The animal was, quiet, did not feed, and had a small 
tumour at the site of the last inoculation. 

March 5th. The animal a little livelier and feeding better; tumour 
not enlarged. Fluid was withdrawn from the tumour and used for 
cultivation. It produced a pure crop of plague bacilli, and these, on 
injection into a guinea-pig, produced the disease followed by death in 
the typical way. | 

March 6th. The condition was practically same, the animal not yet 
recovered. 

March 8th. The animal seemed normal, was lively and fed well; it 
still had tumour. 

On April 14th, the experimented animal (guinea-pig No. 1) being” 
quite normal, and all trace of tumour in both groins having disappeared 
many days before, was #e-injected with a mixture’ of juice of the 
inguinal lymph gland and.of the heart’s blood of a guinea-pig dead of 
the typical disease. © A like dose of this mixture produced typical 
disease, and death in 60 ‘hours in a control animal. BOL] ES 

This fourth injection of guinea-pig No..1 produced in-the inguinal 
region of the incculated side a rapidly growing tumour, which by the 
third day had reached the size of a pigeon’s egg; but the animal remained 
lively and fed well. 

On the ninth. day, the general condition of the animal .remaining 
normal, the tumour, which was still very large, was examined and found 
to be filled with fluctuating contents; the skin above it, however, was 
unbroken, After disinfection of the skin, an incision was made into the 
tumour, and a quantity of sanguineous, thick, grumous, purulent matter 
was discharged. Examined under the microscope in stained film 
specimens, this purulent matter contained a very large number of 
bacilli; many isolated, cthers in chains and in aggregations. No 
bacilli were detected within the pus cells. ‘The bacilli, in size, shape, 
and arrangement, could not be distinguished from the typical plague 
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bacillus. Cultures made with a trace of the pus on gelatine yielded a 
large number of colonies. After 48 hours many of these were seen to 
be liquetying the gelatine, and by this liquefaction the nonliquefying 
colonies became swamped. ‘Two or three drops of the above purulent 
matter was injected subcutaneously into the groin of a guinea-pig. 
The animal remained for three days without tumour, and was lively ; 
but on the fourth day had distinct tumour, and was quiet and off its 
feed. On the fifth day the tumour had greatly increased, and the 
animal was distinctly ill, It was killed on this day. On post-mortem 
examination, the inguinal tumour exuded, when cut into, a large 
amount of sanguineous fluid ; the subcutaneous tissue of the abdomen 
and chest was swollen and oedematous. The spleen was enlarged 
and full of greyish nodules. Cultivations and cover glass specimens of 
the inguinal fluid showed very numerous plague bacilli; the spleen con- 
tained relatively few bacilli. About 1 of a cubic centimetre of the 
inguinal fluid was injected into a fresh guinea-pig, which became 
affected with and died from typical plague. 

From this it appears that a guinea-pig that had been three times 
injected with living culture of the plague bacillus was still capable of 
being infected, and that the tumour resulting from a fourth injection 
yielded, even cn the ninth day, living and typical plague bacilli. 


(2.) Lhe Blood-serum of Guinea-pigs subjected to Injection of the 
Plague Bacillus. 


A number of experiments were made with the object of learning 
whether the blood of guinea-pigs that had passed through induced 
plague and had completely recovered, possesses germicidal or immunising 
property. Of these experiments it is not necessary to give the details 
of more than two ; others yielded the same results. 


(1.) A guinea-pig (guinea-pig No. 1 already referred to), injected the 
first time on January 25th, with a small non-fatal dose of living culture 
of the plague bacillus, had by February 9th, completely recovered from 
the injection. On this date—15 days after injection—blood was with- 
drawn from the ear vein, allowed to clot, and with the serum thus 
obtained the following experiment was made :— 


(a.) A control guinea-pig (No. 24) was injected with + of a cubic 
centimetre of an emulsion of a recent gelatine surface culture 
of the plague bacillus. 

(6.) Another guinea-pig (No. 26) of about the same weight was 
injected in the groin with a mixture of 0:5 of a cubic cen- 
timetre of this blood serum, and 0:5 of a cubic centimetre 
of above emulsion. 


The result was rather unexpected, inasmuch as both guinea-pigs 
developed the typical disease. The serum-plus-culture guinea-pig, 
No. 26, was indeed more severely affected than the control animal ; it 
(No. 26) died in 24 hours, whereas the control animal died in 6U hours, 

The post-mortem of guinea-pig No. 26 showed very severe disease of 
the lungs and spleen ; and cover glass films and cultures proved that 
the blood, the lung juice, and the spleen tissue, as also the inguinal 
tumour, were full of plague bacilli. 


(2.) From the same guinea-pig (guinea-pig No. 1), 15 days after its 
second successful injection and after the animal had become seem- 
ingly normal, blood was withdrawn, allowed to clot, and the serum was 
used for the following experiments ;— ; 
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(a.) A control guinea-pig received subcutaneously 0°25 of a cubic 
centimetre of virulent living broth culture of the plague bacillus. 

(6.) A second guinea-pig of about the same weight received sub- 
cutaneously 0°25 of a cubic centimetre of the same living 
broth culture, plus 0°1 of a cubic centimetre of the blood 
serum. 


The control animal died in 48 hours, the culture-p/ws-serum animal 
died in 52 hours.* In both the symptoms and pathological appear- 
ances were typical of plague, and microscopic and cultural examination 
yielded typical results. 

I have made several additional experiments with the blood that was 
used in the above experiment, injecting subcutaneously into guinea-pigs 
from 0:10 to 0:25 of a cubic centimetre of the serum, and, 24 hours 
afterwards, an ordinarily fatal dose of plague culture. The result was the 
same as if no serum had been injected previously ; so that that blood 
serum injected in fair amount had no immunising power, z.e., did not 
possess ability to confer passive immunity. 

It is quite clear, then, that the blood of a guinea-pig that had passed 
twice through the typical disease has no germicidal power to speak of— 
at any rate not 15 days after the infection—against an otherwise fatal 
dose of culture. And it follows that the blood of a guinea-pig that has 
passed twice through plague does not, as does the blood of this animal 
when immunised against cholera or typhoid, contain any appreciable 
amount of germicidal substances. 


(3.) Injection of Sterilised Cultures of the Plague Bacillus. 


A considerable number of cultures which had been found to be 
virulent when used in a living state, were thoroughly sterilised by 
exposing them for about ten minutes to a temperature of 62-65° C, 
Thus, as regards solid media the copious growth on the slanting surface 
of the gelatine or the agar was scraped off into sterile bouillon, 
and the resulting emulsion subjected to the above conditions. Broth 
cultures were sterilised as such. Both sorts of sterilised material 
were then used for subcutaneous or for intraperitoneal injection. Of 
the sterilised emulsion of gelatine or agar cultures, which were very 
turbid and thick and contained continuous masses of bacilli, consider- 
able quantities were injected, as arule, about } to 4 of the scrapings 
of a culture. 

An important fact was soon ascertained in these experiments. It 
was that not even large doses of the sterilised emulsion of a gelatine 
or of an agar surface culture, whether injected subsutaneously or 
intraperitoneally into guinea-pigs, caused any appreciable disease. I 
have in some instances injected intraperitoneally as a first injection as 
much as half of a gelatine culture without producing any illness, the 
animals being next morning seemingly all right. It will be remem- 
bered, from previous reports of mine, that some other microbes, e.g., 
cholera vibrio, Finkler’s vibrio, the colon bacillus, the typhoid bacillus, 
and bacillus prodigiosus, cause acute peritonitis and death if sterilised 
cultures are injected iatraperitoneally in doses considerably smaller than 
the above ; and that other microbes, e.g., sporeless anthrax, the bacillus 
of fowl cholera, and the diphtheria bacillus, cause no illness if similarly 


* Sterile broth culture of the plague bacillus inoculated subcutaneously into the 


guinea-pig in quantities much larger than the above causes no disease; so that the 
metabolic products present in the broth culture could not have contributed to the 
fatal result in this instance. 
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injected in a sterilised state. So far, then, as what I have. termed 
“intracellular ” poison is concerned, the plague bacillus! is to be classed 
in the group of microbes to which bacillus: anthracis, bacillus of fowl 
cholera, and bacillus diphtherie belong; All four microbes differ 
essentially in this respect from the vibrio ‘ of cholera, the’ vibrio of 
Hinkler, bacillus prodigiosus, bacillus coli, and the typhoid bacillus. 

Sinilarly sterilised broth culture, of the plague. bacillus injected, 
whether intraperitoneally or subcutaneously, in doses of one.:cubic 
centimetre (7.e., several times. the fatal dose of, living. broth,-culture) 
failed to produce in guinea-pigs any detectable illness. ue Pohick 

The next question to be determined was: Whether, as in the case, 
for instance, of the cholera vibrio, the typhoid..bacillus, and .the 
diphtheria bacillus, any appreciable degree of immunity can. be) produced 
in, and, as a consequence, germicidal serum obtained from, guinea-pigs, by 
repeated subcutaneous or intraperitoneal injections of sterilised cultures 
of the plague bacillus. Accordingly I made.a number of experiments 
in this direction. The results; will be. understood if I describe. the 
details of a few series only. 1 

Series a.—Three guinea-pigs a, 6, and e, were injected, éntraperi- 
toneally, on, January 18th, each with 2 of a gelatine culture,of plague 
bacillus that had been previously sterilised. The animals appeared a 
little quiet on the evening of the day of injection, but ‘had. quite 
recovered by the following morning. . | 

On January 21st they were again injected, cntraperitoneally, each 
receiving about 3 of a sterilised gelatine culture of the bacillus: so that 
each animal had now received a whole gelatine culture sterilised. The 
animals were quite lively and normal the following morning. | 

A fortnight later ail three animals were injected, swbcutaneously, each 
receiving about z'5 of a living gelatine culture. Two, days after this 
injection they were found quiet; they refused food, and each hada 
tumour in the inguinal region. They all three remained ill for another 
day; but on the fourth day, while two (band c) appeared lively again, 
the third (a) seemed in poor condition and remained ‘so till the-sixth 
day, when it died. The lungs of this animal were found much inflamed, 
large portions being in a state of hepatisation, with smalland large grey 
nodules and patches. Film specimens made of the lung juice showed 
dense masses of plague bacilli ;.and a drop of blood yielded on cultivation 
innumerable colonies of the bacillus, The other two guinea-pigs (0) 
and (e) quite recovered ; but considering the very small dose that had 
been injected in each instance (,4 of a living gelatine culture), it was 
to be expected that they would recover. For this reason the death of 
guinea-pig (a) is the much more significant; it indicates that by the 
two previous injections of large doses of sterilised culture no resistance 
had been produced. | 

Series 6.—In this series three guinea-pigs were injected sudcu- 
taneously with sterilised gelatine culture of the plague bacillus on four 
separate occasions, February 22nd, February 24th, February 27th, and 
March 2nd. The amounts used per animal were3, 2, 2, and 2 of a 
culture. In no case was any illness noticed after injection, the animals 
remained unaffected. | 

They were then, a fortnight after the last injection, injected. subcu- 
taneously with living broth culture, each animal receiving 1 of a cubic 
centimetre. On the third day after this injection all had inguinal 
tumour, and they were quiet and did not feed well. On the fourth day 
two had very big tumour, and were still quiet; in the third the tumour 
had not increased and the animal seemed less quiet. The two former 
animals died on the ninth day with very pronounced disease of lungs 
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and spleen ; the lung and spleen juices were crowded with the plague App. B. No.7. 
bacilli, and the heart’s blood yielded innumerable colonies. The third on the Bacillus Ns 
_ guinea-pig recovered. It appears, then, that the amount of resistance 9 Plagues by | 
produced by the four subcutaneous injections of large doses of sterilised ~~ 
gelatine culture was small; } of a cubic centimetre of living virulent 

broth culture, which killed a control guinea-pig in 48-72. hours, 

produced fatal result in two animals on the ninth day, only one animal 

recovering. 


Series c.—In this series two guinea-pigs: were injected on February 
8th, intraperttoneally, with sterilised (virulent) broth culture, each 
animal receiving one cubic centimetre. The animals remained 
unaffected. On February 11th they were reinjected, again intrapert- 
toneally, each with one cubic centimetre of the same sterilised broth 
culture. They remained unaffected. On February 14th they were again 
injected in the same way and with the same amount of the same sterilised 
' broth culture; and on February 17th the operation was repeated on 
precisely the same lines. 

A fortnight later both animals were injected, subcutaneously, with 
living broth culture, each animal receiving + of a cubic centimetre. 

On the third day both animals were found quiet; and both died 
at the end of 72 hours. No inguinal tumour was found in either 
animal, but there was copious exudation of peritoneal fluid crowded 
with living plague bacilli. The blood also contained’ living bacilli 
in large numbers. ‘Thus, the intraperitoneal injection of no less than 
four cubic centimetres of sterilised broth culture per animal did not have 
the effect of furnishing them with any appreciable amount of resistance ; 
a control guinea-pig injected subcutaneously with the same dose 
(4 cubic centimetre) of the same living broth culture died at the same 
time and showed similar peritonitis with crowds of the bacilli in 
the exudation, but without inguinal tumour. ) 


Series d—Three guinea-pigs were four times injected, subcutaneonsly, 
with sterilised (virulent) broth culture, each animal receiving on each 
occasion | cubic centimetre. The first injection was made on March 
3rd, the second on March 4th, the third on March Sth, and the fourth 
on March 10th. In no instance was any disease hereby produced. 

After a week—-the animals being normal—they were injected a fifth 
time, on this occasion with at least a fourfold fatal dose of living broth cul- 
ture.. The result was interesting : All three animals on the third day had 
tumour, and were a little quiet and off their feed. On the fourth day 
their tumours had increased, but the animals seemed lively and fed well. 
On the fifth day they were in the same state. By the seventh day their 
tumours had opened on the surface and were suppurating. On, the 
eighth day one animal was found dead, with pronounced disease of the 
lungs, spleen, and peritoneum. In the other two animals suppuration 
had ceased and the skin had completely healed up by the eighteenth day. 
One month after the last (fifth) injection, these two surviving 
guinea-pigs were subcutaneously re-injected with virulent lung juice, the 
dose used being sufficient to kill a control guinea-pig within 60 hours. 
Both guinea-pigs showed next day inguinal tumour and were quiet and 
off their feed. This condition, with increase of tumour, remained on the 
third day; but on the fourth day the animals were again lively and 
fed well, although they still had inguinal tumour. ey 

_ From this experiment it is seen that these two guinea-pigs, which had 
received by subcutaneous injection a total of four eubic centimetres of 
sterilised broth culture, though they survived a fifth injection of at 


300 


Apr. B No.” least a fourfold fatal dose of living broth culture, nevertheless reacted 
On the Bacillus on a further and sixth injection with virulent lung juice. Itis, however, 
ere: ’y clear that a certain resistance had been produced by the preparation 

of these animals with sterilised broth culture. 

This harmonises with the observations of Roux and = Yersin, who 
similarly found the immunisation of guinea-pig by sterilised cultures 
an extremely slow and difficult process. 

So, too, is immunisation of the guinea-pig with non-fatal doses of 
living culture. In the first place, I zhave shown that such animals 
are capable of repeated re-infection with living virus after they 
have quite recovered from the previous attack, and in the second 
place I have shown that the blood of animals that had passed through 
the disease once or twice has no immunising power worth speaking 
of. I fail, therefore, to understand the results obtained by Kolle 
(Deutsche Med. Woch. No. 10). He states that after he had injected 
four ginea-pigs subcutaneously with small doses of sterilised culture 
(sterilised at 68° C.) of the plague bacillus, these animals were found 
16 days after insusceptible to infection by subcutaneous injection of 
virulent cultures. 

Lustig and Galeotti (Br. Med. Journal, April 24, 1897, p. 1027) 
describe experiments, in which they succeeded in extracting from large 
amounts of culture material (surface agar cultures of plague bacillus) 
nucleo-proteids which, when used in certain doses, produced toxic effects, 
and which in small doses acted as vaccine. ‘“ The animals vaccinated 
“‘ with small doses on one occasion only, or with the minimum killing 
“‘ dose divided into two or three times and injected subcutaneously 
“at intervals of two days, show the utmost indifference to the 
“‘ subcutaneous and intraperitoneal injections of a great quantity of 
“* virulent culture.” It is, however, necessary to note that the 
amounts of the ultimate extracts which these authors used for pro- 
ducing toxic effects (death in a few hours), and the amounts also that 
they used for protective purposes, would correspond to enormous masses 
of bacilli, a quantity of material such as in experiments with actual 
cultures cannot be employed in practice except by administration of a 
very large number of injections. 


E.—EXpPerimMents ON RABBITS WITH PLAGUE BACILLUS. 


Rabbits are normally less susceptible to plague infection than guinea- 
pigs. Rabbits can be injected subcutaneously with considerable doses 
of living culture, of blood, of lung juice, or of spleen tissue derived from 
a guinea-pig dead of the disease, without showing any marked illness, 
They exhibit only a slight temporary swelling about the seat of 
inoculation. In some cases the swelling leads to suppuration and 
ulceration, which, however, soon conpletely heals up again. The 
following experiments illustrate this resistance of rabbits :— 


1. T'wo rabbits (half-grown) were injected on February 26th, sub- 
cutaneously, each with about 4 of a living agar culture of the plague 
bacillus. No result. i 


2. Both were re-injected on March 2nd, subcutaneously, with tofa 
cubic centimetre of living virulent broth culture of the bacillus. Forty- 
eight hours later one only showed slight swelling; buth animals were 
lively and fed well. | 


_3. Both were re-injected, each with 1 of a cubic centimetre of 
virulent broth culture, on March 5th. The animals remained well and 
had no tumour. 
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4, They were re-injected, each with 1 cubic centimetre of virulent APP. B. No.7. 
broth culture, on March 13th. Forty-eight hours afterwards one only On the Bacillus 
had distinct swelling ; both were lively and fed well. Five days later the ‘Plague; by 

. . : : ‘ r. Klein, 
tumour of the above animal was suppurating, but it remained otherwise 
well. 

On April 8th, ze. 26 days subsequent to the last injection, blood 
was taken from one of these rabbits, allowed to clot, and its serum used 
for the following experiments :— 


(a.) One (control) guinea-pig received 3 of a gelatine culture of plague 
bacillus ¢ntraperitoneally. 

(6.) One (control) guinea-pig received a like dose of gelatine culture 
subcutaneously. 

(c.) One guinea-pig received a mixture of a similar dose of gelatine 
culture and 0°5 of a cubic centimetre of the above blood 

| serum, intrapertioneally. 

(d.) One guinea-pig received a like mixture of the plague bacillus. 
culture and 0°5 cubic centimetre of blood serum, subcuta- 
neously. 


‘The result was that all four animals became equally affected with the 
disease ; and they died between the fourth and fifth day of illness, with 
the characteristic symptoms and pathological appearances. Guinea-pig 
(a) and guinea-pig (c) had each copious viscid peritoneal exudation 
crowded with plague bacilli. 

Thus, 0°5 of a cubic centimetre of rabbit serum had no germicidal 
or immunising action on a dose of plague baciili which, seeing that it did 
not in control animals cause death until between the fourth and fifth day, 
could not be considered a large one. 

That the above half-grown rabbits, notwithstanding their previous 
four injections, were still capable of reacting on further injection was 
proved as follows :— 

5. Both were re-injected on April 8th, each with 2 cubic centimetres 
of virulent broth culture. Forty-eight hours after both animals showed 
tumour, but were ctherwise lively and fed well. 

6. On April 14th they were re-injected with 1 cubic centimetre of 
lung juice and juice of the inguinal tumour of a guinea-pig dead of the 
disease. Forty-eight hours after both showed distinct tumour, which 
was still present and distinct on April 22nd, «.e., eight days after. 

On April 30th, z.e., 16 days after the last injection, blood was drawn 
from one of these rabbits, allowed to clot, and with the serum thus 
obtained the following experiments were made :— 

(a.) A guinea-pig was injected subcutaneously (for control) with a 

minimal fatal dose of living broth culture of the plague 
bacillus—0O°'1 of a cubic centimetre. 


(b.) Another guinea-pig of same weight was injected subcutaneously 
with a mixture of a like dose of same broth culture and 
0-25 of a cubic centimetre of the above rabbit serum. 


Both animals behaved in exactly the same way. Next day they had 
inguinal tumour, which subsequently increased considerably in size. 
On the third day they were both quiet and off their feed; guinea-pig 
(a) more so than guinea-pig (4). Both died, one (a) on the 6th, the 
other (2) on the seventh day, with the typical symptoms of plague 
infection. 

Tn addition to this, another experiment was made in order to 
ascertain whether the blood serum of the above rabbit possessed any 
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App. B. No.7. protective (passive immunising) action. For this purpose two guinea- 


On the Bacillus Pigs were injected subcutaneously, each with 0°5 of a cubie centimetre 
of Plague; by of the above serum alone, Forty-eight hours later each animal received, 
whe a also subcutaneously, 0°25 of a cubic centimetre of living virulent broth 


culture of the plague bacillus ; a third unprepared guinea-pig receiving, 
for purposes of control, a like dose of the same broth culture. The 
result was the same in all three animals; death in 72 hours with the 
typical appearances of plague infection. 
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ORIENTAL OR BUBONIC PLAGUE. 
PLATE XI. 
Fie. 22. 

Plague bacilli: Reproduced from a photograph of a film specimen of 
fluid from the inguinal bubo of a person attacked by plague in Hong 
Kong. 

[Maenifying power, 1,000._ 


Bie... 23? 


Plague bacilli; Reproduced from a photograph of a film specimen of 
fluid from the inguinal bubo of a guinea-pig which died after inoculation 
with plague material. 

[Magnifying power, 1,000. | 
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ORIENTAL OR BUBONIC PLAGUE. 


PLATE XIII. 
Fic. 24. 


Plague bacilli among blood corpuscles: Reproduced from a photograph 
of a film specimen of the heart-blood of a guinea-pig which died after 
inoculation with plague material. 


[Magnifying power, 1,000.] 


Wire. 35: 


Plague bacilli in the spleen: Reproduced from a photograph of a film 
specimen of the spleen juice of a guinea-pig which died after inoculation 
of plague material. 

[Magnifying power, 1,000.] 
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ORIENTAL OR BUBONIC PLAGUE. 


PLATE XIV. 
Fic. 26. 

Plague bacilli in lymph gland: Reproduced from a photograph of a 
film specimen of juice from a pelvic lymph of a guinea-pig, which died 
after inoculation of plague material. 

[Magnifying power, 1,000.] 


BiG; (27. 


Plague bacilli from the peritoneum: Reproduced from a photograph of 
a film specimen of peritoneal fluid of a guinea-pig, which died after intra- 
peritoneal injection of culture of plague bacillus. The microbe is here 
seen in chains. 
[Magnifying power, 1,000.1 
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ORIENTAL OR BUBONIC PLAGUE. 


PLATE XV. 
Fig. 28. 


Plague bacilli: A colony of the microbe on gelatine 24 hours old. 
[Magnifying power, 1,000.] 


Fig. 29. 


Colonies of plague bacillus on the surface of gelatine, after 24 hours. 


The majority of these colonies, which are angular in shape, are made up 
of minute rods : to the left of the figure are two colonies which are atypical 
in that they comprise plague bacilli that are filamentous. 


[Magnifying power, 80.] 


PLATE XV. 





Fig. 28. 





Hye. 29. 
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ORIENTAL OR BUBONIC PLAGUE. 
PLATH XVI. 


Fie. 30. 


Colony of typical plague bacilli from the specimen depicted in Fig. 29, 
| Magnifying power, 800. ] | 


Rie. 31. 


Colony of a typical (filamentous) plague bacilli from the specimen - 
depicted in Fig. 29. 
[Magnifying power, 800.] 


e 97569. x 
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ORIENTAL OR BUBONIC PLAGUE, 


PLATE XVII. 
Fic. 32, 


‘'wo adjacent colonies of plague hacillus: The one (upper) containing 
typical, the other (lower) containing atypical (filamentous) bacilli. 
{Magnifying power, 500.] | 


Fig. 33. 


Colonies of plague bacillus in plate culture on gelatine, after four days’ 
incubation. 
[Natural size. | 


PLATE XVII. 





Fira. 32. 
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